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CHAPTER I: 
IliTRODUCTION AND PROBLEM 
The people ot Yakima county are interested in each 
other and in their children as is indicated by the number 
ot churches,, public buildings and service clubs. 
The county ot Yakima is situated in Central Washing-
ton 149 miles southeast of Seattle, 220 miles southwest ot 
Spokane, 193 miles northeast ot Portland and 16; miles south-
east ot the Grand Coulee Dam. The city ot Yakima, with a 
population ot 39,.200,, is the county seat. Yakima county has 
a population ot 138,200 and is served by two daily papers, 
three radio stations, fourteen business and professional 
organizations, eighteen junior and senior high schools, a 
regional library with twelve community branches and three 
bookmobiles, fifty-seven churches, ten service clubs, ten 
reclamation projects irrj.gating a total of ;6;,380 acres 
and with a total 1950 production of over 128 million 
dollars. Ot the 3,,072 counties in the United States, Yakima 
rates:1 
1st in production of apples, pears and hops 
5th in production ot cherries 
1 Yakima Chamber ot Commerce, pamphlet 1951, Central 
Washington College of Education, Northwest tile. 
5 t h  i n  t o t a l  a g r i c u l t u r a l  p r o d u c t i o n  
6 t h  i n  p r o d u c t i o n  o r  a l l  f r u i t s  a n d  n u t s  
8 t h  i n  p r o d u c t i o n  o r  p e a c h e s  
9 t h  i n  p r o d u c t i o n  o t  p l u m s .  
2  
Y a k i m a  c i t y  a l o n e  h a s  e l e v e n  g r a d e  s c h o o l s ,  t w o  j u n i o r  h i g h  
s c h o o l s ,  o n e  s e n i o r  h i g h  s c h o o l ,  o n e  j u n i o r  c o l l e g e ,  s i x  
p a r o c h i a l  s c h o o l s ,  t w o  b u s i n e s s  c o l l e g e s  a n d  o n e  t r a d e  
s c h o o l  w i t h  a  p u b l i c  a n d  p a r o c h i a l  s c h o o l  e n r o l l m e n t  o r  
11,74~. A p p r o x i m a t e l y  7 0  p e r  c e n t  o r  t h e  1 2 , 0 4 0  h o m e s  a r e  
p r i v a t e l y  o w n e d .  I n  1 9 5 0  b u i l d i n g  p e r m i t s  t o t a l i n g  6,916,1~~ 
d o l l a r s  w e r e  i s s u e d  w i t h  3 4 0  p e r m i t s  t o r  n e w  h o m e s .  f h e  
Y a k i m a  v a l l e y  i s  n o t  a  p o o r  o n e ,  n e i t h e r  i s  i t  o n e  t h a t  h a s  
g r o w n  s o  f a s t  t h a t  p u b l i c . b u i l d i n g s  a n d  s e r v i c e s  c o u l d  n o t  
k e e p  u p  w i t h  t h e  i n c r e a s e d  p o p u l a t i o n .  
A l l  n o r m a l  c o m m u n i t i e s  d e v o t e  m u c h  t i m e  a n d  m o n e y  
t o w a r d  p r o v i d i n g  s a t e  c o n d i t i o n s  t o r  i t s  p e o p l e .  S a f e t y  i s  
a s  l a r g e  a s  l i t e  i t s e l f .  N o t h i n g  i s  e x e m p t  f r o m  i t  - - t h e  
h o m e ,  t h e  c h u r c h ,  t h e  f a c t o r y  o r  t h e  s c h o o l .  S c h o o l s  a r e  
p a r t i c u l a r l y  s a f e t y  c o n s c i o u s  f o r  t w o  r e a s o n s .  f h e y  s h o u l d  
p r o v i d e  a  s a t e  p l a c e  t o r  l a r g e  n u m b e r s  o f  c h i l d r e n  t o  a s s e m b l e  
a n d  t h e y  s h o u l d  p r o m o t e  s a t e t y  l e a r n i n g  t h r o u g h  f o r m a l  t e a c h -
i n g  a n d  t h r o u g h  p r a c t i c e .  H o w  w e l l ,  t h e n ,  d o e s  t h i s  p r o s -
p e r o u s  a n d  s e e m i n g l y  n o r m a l  c o u n t y  m e e t  t h e  p h y s i c a l  a n d  
p s y c h o l o g i c a l  s a t e t y  s t a n d a r d s  i n  i t s  i n d u s t r i a l  a r t s  w o o d s h o p  
p r o g r a m s ?  
3 
I. PURPOSE 
!he purpose of this thesis is to make a study of the 
research that bas been done in the field of safety in the 
industrial arts woodshop programs and to compare the re-
commendations, as they are found, with the actual existing 
circumstanc.es in the junior and senior high schools of the 
county of Yakima. For the purpose of this paper the re-
commendations of authorities are of no value in themselves, 
neither are the findings of the survey conducted in Yakima 
county. It is the comparison of the two that constitutes 
the main objective. 
II. PROCEDURE 
!o accomplish the comparison between maximum and 
minimum standards as prescribed by authors and authorities 
in the industrial arts field with those that exist in Yakima 
county it is ( 1) desirable to pre.sent the history and early 
foundations. of industrial arts and trace its development up 
to the place it holds in the school curricula of today, and 
(2) an exhaustive search must be made to find the material 
that will represent the philosophy and standards of the 
leaders.in this field today. An inclusive survey must be 
made in the county of Yakima to determine the conditions, 
bo.th physical and psychological, that exist in the junior 
and senior high school industrial arts programs. Neither ot 
t h e s e  f i n d i n g s  a r e  o f  m u c h  i m p o r t a n c e  u n l e s s  a  c o m p a r i s o n  
c a n  b e  m a d e  b e t w e e n  t h e  t w o  t o  a s c e r t a i n ,  w i t h i n  l i m i t s ,  
h o w  t h e s e  s c h o o l s  c o m p a r e  w i t h  r e c o m m e n d a t i o n s .  
I I I .  L I M I T A T I O N S  
T h e  s c o p e  o f  s u c h  a n  u n d e r t a k i n g  m u s t  c o m e  w i t h i n  
c e r t a i n  l i m i t a t i o n s .  I n  t h e  c o u n t y  o f  Y a k i m a  w o o d s h o p s  a r e  
t h e  m o s t  p r e v a l e n t  a s p e c t  o f  t h e  i n d u s t r i a l  a r t s  p r o g r a m .  
T h e r e f o r e ,  g e n e r a l  s h o p s  a n d  a l l  u n i t  s h o p s  o t h e r  t h a n  
w o o d s h o p s  s h a l l  b e  e x c l u d e d .  
4  
A u t h o r s  a n d  a u t h o r i t i e s  t h e m s e l v e s  a r e  n o t  i n  p e r f e c t  
a g r e e m e n t  a s  t o  p o s i t i v e  m a x i m u m  a n d  m i n i m u m  s t a n d a r d s  t h a t  
s h o u l d  b e  e s t a b l i s h e d ,  a l t h o u g h  t h e y  d o  a g r e e  w i t h i n  g e n e r a l  
l i m i t s .  
T h e  a n s w e r  t o  s o m e  q u e s t i o n s  i n  d e t e r m i n i n g  e x i s t i n g  
c o n d i t i o n s  a r e  . .  a n  i n t e r p r e t a t i o n ,  t h e  a n s w e r  t o  w h i c h  m u s t  
b e  a r r i v e d  a t  b y  t h e  t e a c h e r  i n  c h a r g e  o f  t h e  r o o m  a n d  t h e  
i n t e r v i e w e r .  A n  e x a m p l e  o f  s u c h  a  q u e s t i o n  i s  a s  f o l l o w s :  
I s  t h e  c o n d i t i o n  o f  t h e  w o r k  b e n c h e s  g o o d ,  a v e r a g e  o r  p o o r ?  
T h i s  i s  a  m a t t e r  o f  i n t e r p r e t a t i o n  o f  w h a t  c o n s t i t u t e s  a  
g o o d ,  a v e r a g e  o r  p o o r  w o r k  b e n c h .  
I V .  D E F I N I T I O N S  O F  T E R M S  U S E D  
S a f e t r .  T h e  s t a t e  o r  c o n d i t i o n  o f  f r e e d o m  f r o m  d a n g e r  
o r  r i s k ,  e x e m p t  f r o m  h u r t ,  i n j u r y  o r  l o s s .  
; 
Physical safety factors. For the purpose of this paper 
physical safety factors ID.JY be defined as any safety factor 
as it effects any part of the body except the mind. 
Psychological saf etY fact2r. Defined as any safety 
factor as it effects the mind. 
C H A P T E R  I I  
H I S T O R Y  A N D  E A R L Y  D E V E L O P M E N T  
T h e  i n d u s t r i a l  a r t s  p r o g r a m  a s  i t  i s  k n o w n  t o d a y  i s  
t h e  r e s u l t  o f  t h e  p h i l o s o p h i e s  o f  m a n y  g r e a t  m e n  a n d  h a s  b e e n  
i n f l u e n c e d  b y  t h e  h i s t o r y  a n d  g e o g r a p h y  o f  m a n y  c o u n t r i e s .  
R o u s s e a u  g a v e  u s  t h e  f i r s t  b a s i c  p h i l o s o p h y  o f  i n d u s t r i a l  
a r t s .  H i s  i d e a  o f  e d u c a t i o n  w a s  o n e  w h i c h  l e a s t  h a m p e r s  
t h e  d e v e l o p m e n t  o f  t h e  p u p i l ' s  n a t i v e  b e n t . l  H e  s t a r t e d  t h e  
e n t h u s i a s m  t o r  i n d i v i d u a l  l i b e r t y  a n d  e m o t i o n a l  p a r t i c i p a t i o n  
i n  l i f e .  P e s t a l o z z i ,  w h o  s t u d i e d  R o u s s e a u ' s  w r i t i n g s ,  b e -
l i e v e d .  i n  c o m m u n i c a t i n g  a l l  i n s t r u c t i o n  b y  d i r e c t  a p p e a l  t o  
t h e  s e n s e s  a n d  u n d e r s t a n d i n g  o t  t h e  s t u d e n t .
2  
T h e y  b o t h  b e -
l i e v e d  t h a t  t h e  d e v e l o p m e n t  o t  t h e  c h i l d  n a t u r a l l y  p r o c e e d s  
f r o m  t h e  c o n c r e t e  t o  t h e  c o n c r e t e  a n d  t h a t  t h e  r e c o g n i t i o n  
o t  t h i s  t a c t  _ i s .  e s . s e n t i a l  t o r  t h e  s u c c e s s f u l  t e a c h i n g  o t  t h e  
y o u n g . 3  
1 c h r i s t 1 a n  G a u s s ,  " J e a n  J a c q u e s  R o u s s e a u ,  "  E n c x c l o -
p e d i a  4 1 l e r i c a n a ,  : X X I I I ,  7 2 3 - 2 5 ' .  
2  
l l U . 4 . '  p .  4 5 ' 6 .  
3  1 J 2 l i . '  x x ,  p .  5 ' 4 2 .  
7 
The tirst adequate analysis of the mechanical arts 
was established in 1868 by Della Voss, a Russian. 1 The 
Russian development in mechanical arts was not tor general 
education but for. a better method of gi.ving shop instruction 
as part or the technical training at the college level. Each 
course ot instruction consisted of a graded series ot exer-
cises without special reference to their application, and 
teaching was divided into three successive periods. The 
tirst was to learn the names of the tools, their care and 
their use. The second period was devoted to exercises, malting 
a variety of typical joints used in construction. The third 
period was spent making parts of machines which may have 
2 . 
been real or models. This method of training was considered 
better both in time spent and material learned than the 
apprenticeship method. 
About this same time the Scandinavian countries were 
developing sloyd work. This was done by all members of the 
tamily during the long winter evenings and consisted of making 
simple furniture, utensils and. tools mostly for their own 
use. Early sloyd schools were started as a result of a village 
1 C.A. Benne9ti H;storx of ¥fiiual and Industrial 
Educatio.n 'jZO .l,2 1: 1 ( eoria,-YliDOis:ne Manual Arts 
Press, 193 , p. 14. 
2 ~., p. 19. 
8  
b e c o m i n g  f a m o u s  f o r  a  p a r t i c u l a r  t y p e  o f  w o r k .  H o w e v e r ,  
p r o d u c t i o n  w a s  f o r e m o s t  i n  t h e s e  e a r l y  s c h o o l s .  T h e  t e a c h e r  
w a s  e x p e c t e d  t o  a s s i s t  t h e  p u p i l s  a n d  o f t e n  t o  f i n i s h  t h e  
w o r k  i f  i t  b e c a m e  t o  d i f f i c u l t  f o r  t h e  s t u d e n t .  T h e  d o w n -
f a l l  o f  t h e s e  s c h o o l s  r e s u l t e d  f r o m  t h e  i n t r o d u c t i o n  o f  t h e  
m a c h i n e  a n d  t h e  i n c r e a s i n g  m a n U f a c t u r e  a n d  s a l e  o f  l i q u o r  
i n  t h a t  a r e a . l  
A  m a n  w h o  c o n t r i b u t e d  m u c h  t o w a r d  t h e  d e v e l o p m e n t  
o f  t h e  s l o y d  s c h o o l  w a s  C y g n a e u s ,  a  F i n n  w h o  w a s  s e n t  t o  
R u s s i a n  A m e r i c a  ( A l a s k a ) .  H e r e  h e  b e c a m e  a w a r e  o f  t h e  n e e d  
f o r  p o p u l a r  e d u c a t i o n .  U p o n  h i s  r e t u r n  t o  F i n l a n d  h e  w a s  
a p p o i n t e d  t h e  f i r s t  d i r e c t o r  o f  p o p u l a r  e d u c a t i o n  a n d  o p e n -
e d  a  s c h o o l  i n  1 8 6 6  b a s e d  u p o n  t h e  P e s t a l o z z i a n  p r i n c i p l e s . 2  
H a n d i w o r k  w a s  a  p a r t  o f  t h i s  w e l l - r o u n d e d  e l e m e n t a r y  s c h o o l  
a n d  a l l  s u b j e c t s  w e r e  t a u g h t  b y  t h e  s a m e  i n s t r u c t o r .  C y g n a e u s  
w a s  t h e  f i r s t  m a n  t o .  d r a w  a  d i s t i n c t i o n  b e t w e e n  t h e  s l o y d  
s c h o o l  a n d  s l o y d  i n s t r u c t i o n .  E l e v e n  y e a r s  l a t e r  S o l o m o n  
d e v e l . . o p e d  e d u c a t i o n a l  s l o y d  a s  a  p a r t  o f  t h e  e l e m e n t a r y  p r o -
g r a m  i n  S w e d e n .  
T h e  w o r k  o f  t h e  S w i s s  p h i l a n t h r o p i s t - e d u c a t o r  a n d  
d i s c i p l e  o f  P e s t a l o z z i ,  P h 1 . 1 1 1 p  E m a n u e l  v o n  F e l l e n b e r g ,  f i r s t  
e s t a b l i s h e d  b a s i c  p r i n c i p l e s  t h a t  s u b s t a n t i a t e d  t h e  p l a c e  o f  
1  
! . J 2 1 d . '  p .  4 6 .  
2  
~., p .  ; 7 .  
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industrial arts as a part of general education. Thus, the 
idea put forth by Rousseau and Pestalozzi on the educational 
value of manual work found their application in all eountries. 1 
The United States had also developed in its thinking 
about industrial education. Calvin Milton Woodward, known 
as the great American champion of manual training in the use 
of fundamental tools in his applied mechanics classes, was 
the first to teach shop work without any direct or immediate 
trade or industrial motive. 2 
The World Exposition of 1876 held in Philadelphia 
was the first time groups from all parts of the world had 
displayed their progress in industrial arts. The Russian's 
display of skills and method of tool instruction, developed 
in a sequential pattern, created the most interest of the 
American educators. 
John Runkle, president of Massachusetts Institute of 
Technology, like Woodward, became aware of the benefits of 
manual training for all and recommended it become a part of 
general education as opposed to the teaching for a specific 
• 
trade. 
1 A. Kahler and E. Hamburger, Education~ .ID 
Industrial!&§ (New York: Cornell University Press, 1948), 
p. 603. 
2 Bennett, ~· ,ill., p. 318. 
: n o  
A f t e r  t h i s  l o n g  d e v e l o p m e n t a l  s t a g e  t h e  i d e a  o r  m a n u a l  
t r a i n i n g  s p r e a d  r a s t e r .  I n  1 8 7 9  t h e  m a n u a l  t r a i n i n g  s c h o o l  
o f  W a s h i n g t o n  U n i v e r s i t y  w a s  f o w i d e d .  I n  1 8 8 4  a t  t h e  a n n u a l  
c o n v e n t i o n  o f  t h e  N a t i o n a l  E d u c a t i o n  A s s o c i a t i o n ,  a  l a r g e  
e x h i b i t  o f  i n d u s t r i a l  e d u c a t i o n  a t t r a c t e d  m u c h  a t t e n t i o n .  
I n  t h e  t e n  y e a r s  f r o m  1 8 8 3  t o  1 8 9 3  m a n u a l  t r a i n i n g  w a s  i n -
t r o d u c e d  i n t o  p u b l i c  s c h o o l s  i n  m o r e  t h a n  f i f t y  c i t i e s .  B 7  
1 9 0 0  t h i s  n u m b e r  w a s  m o r e  t h a n  d o u b l e d .
1  
F r o m  t h e  p e r i o d  1 9 0 0  t o  1 9 , 0 ,  t w o  m a j o r  d e v e l o p m e n t s  
h a v e  o c c u r r e d  i n  i n d u s t r i a l  a r t s .  T h e s e  w e r e  t h e  v o c a t i o n a l  
m o v e m e n t  a n d  . t h e  g e n e r a l  s h o p  m e t h o d .  T h e  v o c a t i o n a l  m o v e -
m e n t  b e g u n  i n  1 9 0 6 ,  r e c o g n i z e d  t h e  v a l u e  o f  i n d u s t r i a l  a r t s  
i n  g e n e r a l  e d u c a t i o n  b u t  a l s o  s a w  t h e  n e e d  o f  a  s c h o o l  t o  
p r e p a r e  t h e  7 o u t h  f o r  a  p a r t i c u l a r  v o c a t i o n .  T h e  m a j o r  
q u e s t i . o n  s e e m e d  t o  b e ,  s h o u l d  t h e  p u b l i c  s c h o o l s  t r a i n  t h e  
a p p r e n t i c e s  f o r  p r i v a t e  b u s i n e s s  a t  p u b l i c  e x p e n s e ?  T h i s  
w a s  a  h i g h l y  c o n t r o v e r s i a l  m a t t e r  s u p p o r t e d  b y  i n d u s t r y  w i t h  
i t s  f i n a n c i a l  b a c k i n g  a n d  o p p o s e d  b y  l a - b o r  a n d  s c h o o l  m e n  
i n  g e n e r a l .  
S e v e r a l  b i l l s  w e r e  p a s s e d  p r o m o t i n g  g o v e r n m e n t a l  s u p p o r t  
f o r  v o c a t i o n a l  t r a i n i n g  i n  t h e  p u b l i c  s c h o o l s .  T h e  P a g e  b i l l  
1  
I b i d . ,  p .  3 9 7 .  
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in 1911 promoted industrial education. The Smith-Lever bill 
supporting vocational agriculture was passed in 1914. The 
Smith-Hughes bill presented in 1914 and made a law in 1917 
was the most inclusive bill of them all and exists today. 
This bill definitely expressed the need for vocational ed-
ucation, where the money should come from, and defined the 
limits the government should participate. The kinds ot 
schools aided by the Smith-Hughes Act were to be (a) those 
supported and controlled by the public, (b) less than college 
grade and (c) designed to prepare boys and girls over four-
teen years ot age for useful or profitable employment in 
agriculture and in trades and industries. 1 The Bill as 
passed included. home economics for women. 
The Smith-Hughes Act harmonized the three constantly 
recurring and contlicting interests. These were manufacturers 
and labor unions, each wishing to regulate vocational train-
ing in order to control the labor market, and the conflict-
ing ideals of the supporters of practical education and those 
who feared vocational training would lower the standards ot 
cultural education. These confli.cting ideals still exist. 
Vocational and industrial arts advocates work together har-
moniously for the betterment of education but vocational 
1 l,W., p. 5'47. 
s u p p o r t e r s  s t i l l  b e l i e v e  i n  p r e p a r a t i o n  a t  t h e  h i g h  s c h o o l  
l e v e l  f o r  a  s p e c i f i c  j o b  a s  o p p o s e d  t o  t h e  i n d u s t r i a l  a r t s  
s u p p o r t e r s  w h o  p r o m o t e  g e n e r a l  e d u c a t i o n .  
1 2  
W i l b u r ' s  e i g h t  o b j e c t i v e s  a r e  r e p r e s e n t a t i v e  o f  p r o -
g r e s s i v e  t h i n k i n g  t o w a r d  i n d u s t r i a l  a r t s  i n  t h e  p u b l i c  
1  
s c h o o l s  t o d a y .  H e  l i s t s  t h e m  a s  f o l l o w s :  
1 .  T o  e x p l o r e  i n d u s t r y  a n d  A m e r i c a n  i n d u s t r i a l  c i v i l -
i z a t i o n  i n  t e r m s  o f  i t s  o r g a n i z a t i o n ,  r a w  m a t e r i a l s ,  
p r o c e s s e s  a n d  o p e r a t i o n s ,  p r o d u c t s  a n d  o c c u p a t i o n s .  
2 .  T o  d e v e l o p  r e c r e a t i o n a l  a n d  a v o c a t i o n a l  a c t i v i t i e s  
i n  t h e  a r e a  o f  c o n s t r u c t i v e  w o r k .  
3 .  T o  i n c r e a s e  a n  a p p r e c i a t i o n  f o r  g o o d  c r a f t s m a n s h i p  
a n d  d e s i g n ,  b o t h  i n  t h e  p r o d u c t s  o f  m o d e r n  i n d u s t r y  
a n d  i n  a r t i f a c t s  f r o m  t h e  m a t e r i a l  c u l t u r e s  o f  t h e  
p a s t .  
4 .  T o  i n c r e a s e  c o n s u m e r  k n o w l e d g e  t o  a  p o i n t  w h e r e  
s t u d e n t s  c a n  s e l e c t ,  b u y i  u s e  a n d  m a i n t a i n  t h e  
p r o d u c t s  o t  i n d u s t r y  i n t e  l i g e n t l y .  
; .  T o  p r o v i d e  i n f o r m a t i o n  a b o u t ,  a n d  i n  s o  f a r  a s  p o s s i b l e ,  
e x p e r i e n c e s  i n ,  t h e  b a s i c  p r o c e s s e s  o f  m a n y  i n d u s t r i e s  
i n  o r d e r  t h a t  s t u d e n t s  m a y  b e c o m e  m o r e  c o m p e t e n t  t o  
c h o o s e  a  f u t u r e  v o c a t i o n .  
6 .  T o  e n c o u r a g e  c r e a t i v e  e x p r e s s i o n  i n  t e r m s  o f  i n -
d u s t r i a l  m a t e r i a l s .  
7 .  T o  d e v e l o p  d e s i r a b l e  s o c i a l  r e l a t i o n s h i p s ,  s u c h  a s  
c o o p e r a t i o n ,  t o l e r a n c e ,  l e a d e r s h i p ,  f e l l o w s h i p  a n d  
t a c t .  .  
8 .  T o  d e v e l o p  a  c e r t a i n  a m o u n t  o f  s k i l l  i n  a  n u m b e r  o r  
b a s i c  i n d i v i d u a l  p r o c e s s e s .  
I t  i s  b e l i e v e d  t h a t  a n  i n d u s t r i a l  a r t s  s h o p  m u s t  p r o v i d e  f o r  
p l a n n i n g ,  e x p e r i m e n t i n g ,  t e s t i n g  a n d  i n v e s t i g a t i n g  t o  b e  
p a r t  o f  t h e  g e n e r a l  e d u c a t i o n  p r o g r a m  t o d a y .  T o o l s ,  m a c h i n e s  
1  
G o r d o n  o .  W i l b e r ,  I n < i u s t r i a l  ! 1 : 1 §  i n  Genet~l 
E * u i a t i o g  ( S c r a n t o n ,  P e n n . 1  I n t e r n a t i o n a l  i e x t b o o k o m p a n y ,  
1  4  ) ,  p .  4 2 .  
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and materials cannot be used without attaining some skill 
although teaching of skills is not as important in industrial 
arts as in vocational education. 
There are two schools of thought as to the best way 
to approach these goals and objectives. Each method will 
be presented, but it is not the purpose of this paper to 
discuss the merits of either. The unit shop, which is the 
most preval.ent, teaches one subject area in a given room under 
one teacher. For example, a shop that has one teacher and the 
only subject area taught is sheet metal, then this is a unit 
shop in sheet metal. Most small schools under the unit method 
only have one shop which is wood. Larger schools may have 
several unit shops in one bui.lding, each being separate from 
the other, covering different areas and of course under 
different teachers. Unit shops naturally stress the area 
involved and do not give the student a picture or an oppor-
tunity to explore in other areas. This type of shop, then, 
does not meet the objectives of industrial arts unless there 
are sufficient unit shops available to the student to enable 
him to take courses in each of the shops, experiment, ex-
plore and attain a few skills in several of the units within 
a relatively few years. This is impossible in small schools. 
To overcome this situation in the smaller schools, 
and even on occasion in large schools, the general shop 
method is employed. A general shop may be defined as an 
1 4  
i n d u s t r i a l  a r t s  c l a s s  u n d e r  o n e  t e a c h e r  e n g a g e d  i n  t w o  o r  
m o r e  a r e a s  o f  w o r k  a t  o n e  t i m e .  T h e  a d v a n t a g e s  o f  a  g e n e r a l  
s h o p  a r e  a s  t o l l o w s : l  
1 .  
2 .  
3 .  
4 .  
5 ' .  
6 .  
7 .  
I t  i s  w e l l  a d a p t e d  t o  t h e  o r g a n i z a t i o n  o f  i n d u s t r i a l  
a r t s  c o n t e n t  i n  t h e  l i g h t  o f  t h e  g e n e r a l  e d u c a t i o n ,  
e x p l o r a t i o n  a n d  g u i d a n c e  a i m s  o f  t h e  j u n i o r  h i g h  
s c h o o l .  
I t  p e r m i t s  s t u d e n t s  t o  b e  t r e a t e d  a s  i n d i v i d u a l s  
w i t h  d u e  r e s p e c t  f o r  t h e i r  d i f f e r e n c e s  i n  i n t e r e s t s  
a n d  c a p a c i t y .  
I t  e n a b l e s  a  s t u d e n t  t o  d i s c o v e r  h i s  a b i l i t i e s  a n d  
a p t i t u d e s  t h r o u g h  m a n i p u l a t i o n  o f  a  w i d e  r a n g e  o t  
m a t e r i a l s ,  t o o l s ,  a n d  t h e  p r o c e s s e s  t h a t  g o  w i t h  
t h e m .  
I t  o f f e r s  a n  e c o n o m i c a l  w a y  t o  g a i n  e x p e r i e n c e  i n  
m a n y  a c t i v i t i e s .  
I t  m a k e s  p o s s i b l e  a n  a d e q u a t e  i n d u s t r i a l  a r t s  p r o -
g r a m  i n  a  s m a l l  s c h o o l .  
I t  s t i m u l a t e s  t h e  s e t t i n g  u p  o f  a  w e l l  p l a n n e d  s h o p  
a n d  a  c a r e f u l l y  o r g a n i z e d  t e a c h i n g  c o n t e n t .  
I t  i n c r e a s e s  t e a c h e r  e f f i c i e n c y .  
T h e  u n i t  g e n e r a l  s h o p  r o t a t e s  t h e  e n t i r e  g r o u p  t h r o u g h  
d i f f e r e n t  s u b j e c t  a r e a s  i n  t h e  s a m e  s h o p  a t  d i f f e r e n t  t i m e s  
u n d e r  o n e  t e a c h e r .  A  c o m p a r i s o n  o f  t h e  g e n e r a l  s h o p ,  t h e  
u n i t  s h o p  a n d  t h e  u n i t  g e n e r a l  s h o p  i s  s h o w n  g r a p h i c a l l y  o n  
2  
p a g e  f i f t e e n .  C r i t i c s  o f  . t h e  g e n e r a l  s h o p  s t a t e  t h a t  n o t  
e n o u g h  i s  d o n e  i n  a n y  o n e  a r e a  t o  b e  o f  v a l u e .  H o w e v e r ,  t h e  
g r e a t e s t  c r i t i c i s m  i s  t h a t  a  t e a c h e r  c a n  n o t  s p r e a d  h i m s e l f  
§ l u u ?  
1  
L . V .  N e w K i r k ,  Organizing~ T e a c h i n g  . : t h !  G e n e r a l  
( P e o r i a ,  I l l i n o i s :  T h e  M a n u a l  A r t s  P r e s s ,  1 9 4 7 ) ,  p .  1 8 .  
2  
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t h i n  e n o u g h  t o  a d e q u a t e l y  t e a c h  s e v e r a l  s m a l l  g r o u p s  i n  s e p a r -
a t e  a r e a s ,  u s i n g  d i f f e r e n t  m e d i a ,  a t  t h e  s a m e  t i m e .  C r i t i c s  
a l s o  b e l i e v e  t h i s  s i t u a t i o n  p r o m o t e s  d i s c i p l i n a r y  p r o b l e m s .  
T h e  h i s t o r y  o r  i n d u s t r i a l  a r t s  h a d  i t s  e a r l y  r o u n d i n g  
w i t h  t h a t  o f  g e n e r a l  e d u c a t i o n .  I n  t h e  b e g i n n i n g s  i n d u s t r i a l  
e d u c a t i o n  w a s  g r e a t l y  i n f l u e n c e d  b y  t h e  e n v i r o n m e n t  s u r r o u n d -
i n g  t h e  p r o g r a m  a s  w e l l  a s  t h e  p h i l o s o p h y  o f  i t s  i n s t r u c t o r s .  
A s  t i m e  p a s s e d  a  s p l i t  d e v e l o p e d ;  o n  o n e  h a n d  w a s  v o c a t i o n -
a l  e d u c a t i o n ,  s t r e s s i n g  p r e p a r a t i o n  f o r  a  s p e c i f i c  j o b  a n d  
o n  t h e  o t h e r  h a n d  w a s  i n d u s t r i a l  a r t s ,  e a r l y  k n o w n  a s  m a n u a l  
t r a i n i n g ,  s t r e s s i n g  g e n e r a l  e d u c a t i o n .  T h e s e  t w o  t h e o r i e s  o r  
t h o u g h t  s t i l l  e x i s t  b u t  w o r k  t o g e t h e r  h o r m o n i o u s l y .  T h e  
g e n e r a l  s h o p  a n d  u n i t  s h o p  a r e  n o t  o p p o s e d  t o  e a c h  o t h e r  
b u t  s t r e s s  d i f f e r e n t  o b j e c t i v e s .  T h e  g e n e r a l  s h o p  o f f e r s  t w o  
o r  m o r e  w o r k  a r e a s  a t  t h e  s a m e  t i m e  a s  c o n t r a s t i n g  t o  t h e  
u n i t  s h o p  w h i c h  o f f e r s  o n e  a r e a .  
A l l  s h o p s ,  w h e t h e r  v o c a t i o n a l  o r  i n d u s t r i a l  a r t s ,  
u n i t  o r  g e n e r a l ,  h a v e  o n e  c o m m o n  p r o b l e m  o f  s a f e t y .  R e g a r d -
l e s s  o f  e d u c a t i o n a l  o b j e c t i v e s ,  a l l  s h o p s  m u s t  i n c l u d e  s a f e t y  
a s  a  p a r t  o f  e v e r y  l e s s o n ,  d e m o n s t r a t i o n  o r  o t h e r  l e a r n i n g  
t e c h n i q u e .  T h e  d e f i n i t i o n _  o f  s a f e t y  d o e s n ' t  g i v e  a n y  l i m i t -
a t i o n s .  I t  d o e s n ' t  d i s c r i m i n a t e  b e t w e e n  p h y s i c a l  a n d  m e n t a l  
d a n g e r  o r  r i s k s .  T h e r e f o r e  a  2 0 0  w a t t  c l e a r  l i g h t  b u l b  o n  
t h e  e y e  l e v e l  m a y  b e  l e s s  s a f e  t h a n  a  j o i n t e r  w i t h o u t  a  b e l t  
g u a r d .  A  d i r t y  s i n k  m a y  b e  d a n g e r o u s .  I t  i s  t h e  p u r p o s e  o f  
this paper to cover many or the factors that directly and 
indirectly, physically and psychologically, etfect the 
safety of the students in the industrial arts programs and 
to compare the recommendations of authors and authorities 
with conditions that actually exist. 
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C H A P T E R  I I I  
R E C O M M E N D E D  S T A N D A R D S  A N D  P H Y S I C A L  F A C T O R S  
I t  m i g h t  j u s t l y  b e  s a i d  t h a t  t h e  b e s t  g u a r d  f o r  a n y  
m a c h i n e  i s  b e t w e e n  t h e  e a r s  o f  t h e  o p e r a t o r .  L e c t u r e s ,  
d e m o n s t r a t i o n s  o r  s a f e t y  o a t h s  h a v e  r e l a t i v e l y  l i t t l e  e f f e c t  
u p o n  t h e  o p e r a t o r  u n l e s s  h e  h a s  t h e  r i g h t  a t t i t u d e  t o w a r d  
s a f e t y  i n  h i s  s h o p  w o r k  a n d  e s p e c i a l l y  a r o u n d  m a c h i n e s .  T o  
p r e a c h  c o n s t a n t l y  a b o u t  r u l e s  i n  a  s h o p  i s  p o o r  p r a c t i c e .  
T o  m a k e  n o  a t t e m p t  a t  a  c o o p e r a t i v e  a t t i t u d e  i s  s t i l l  w o r s e .
1  
T h e r e f o r e ,  i t  i s  t h e  s t u d e n t s  a t t i t u d e  t o w a r d  t h e  s h o p  a n d  
s u i t a b l e  c o n d u c t  t h a t  i s  o r  p r i m a r y  i m p o r t a n c e .  
A  w i l d  e l e p h a n t  c h a r g i n g  t h r o u g h  t h e  j u n g l e  a t  y o u  
m i g h t  c h a n g e  h i s  m i n d  t h e  l a s t  m i n u t e  a n d  a v o i d  t r a m p l i n g  
y o u .  A n  e n r a g e d  b u l l  c o m i n g  a t  y o u  f u l l  s p e e d ,  m i g h t ,  t h e  
l a s t  i n s t a n t ,  c h a n g e  h i s  m i n d  a n d  p a s s  y o u ,  b u t  a  m a c h i n e  
h a s  n o  m i n d  o r  h u m a n  l e n i e n c y .  I f  t h e  s t u d e n t ' s  f i n g e r  i s  
p r e s s e d  a g a i n s t  t h e  t a b l e  s a w  w h e n  i t  i s  r e v o l v i n g ,  t h e  
m a c h i n e  w i l l  c u t  i t  o f f ,  n o t  o n c e  i n  a w h i l e ,  b u t  e v e r y  t i m e .  
T h e r e  a r e  s e v e r a l  c o n d i t i o n s  a f f e c t i n g  c l a s s  r e a c t i o n s  
1  
E . E .  E r i c s o n ,  T e a c h i n g  P r o b l e m s  1 D  I n d , s t r i a l  ~' 
( P e o r i a ,  I l l i n o i s :  T h e  M a n u a l  A r t s  P r e s s ,  1 9 3 0  ,  p .  4 7 .  
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toward safety. A few may be listed as follows: 1 
1. Is there an assigned working place for each student? 
2. Is there sUfficient space between benches or working 
places? 
3. Is there adequate and proper light? 
4. Are machines and common equipment centrally located? 
;. Is there a special room for class teaching? 
6. Are there adequate locker facilities? 
7. What is the condition of the equipment? 
8. Is there order in the tool room? 
9. Is there ample ventilation? 
10. Is cleanliness practiced? 
11. Is there shop atmosphere? 
The boy must be made to realize that his primary pur-
post in the class is to learn, not to make a project to take 
home. If he is going to learn he must start with the basic 
processes and become proficient in certain skills. Also, 
he must learn to be careful, not to take chances and to be 
cognizant of others. At the beginning of the class the 
teacher renews his efforts and the student is interested and 
excited in this new laboratory class. As the teacher falls 
into a routine and the student has become accustomed to his 
work both tend to become lax. Ericson lists tour reasons 
that enthusiasm lapses. 2 
1. First wave of interest subsides when the newness of 
work wears off. 
2. As the interest becomes intense in production work, 
carelessness may show itself. 
1 ~., p. 105. 
2 !.hJ,.g., p. 116. 
3 .  S o m e  s t u d e n t s  w h o  s t a r t  b r a v e l y  l o s e  i n t e r e s t  d u e  
t o  i n a b i l i t y  o r  l a c k  o f  n a t u r a l  a p t i t u d e .  
2 0  
4 .  T h e  i n s t r u c t o r  b e g i n s  t o  w e a k e n  l i t t l e  b y  l i t t l e  
a n d  h i s  e n t h u s i a s m  a n d  f a i r n e s s  g i v e s  w a y  t o  t o l e r -
a n c e  a n d  f o l l o w s  t h e  p a t h  o f  l e a s t  r e s i s t a n c e .  
A t t i t u d e  p l a y s  a n  i m p o r t a n t  p a r t  i n  t h e  d e v e l o p m e n t  o f  t h e  
s t u d e n t  i n  h i s  s h o p  p r o g r a m .  O n e  o f  t h e  g r e a t e s t  i n f l u e n c e s  
t o  d e v e l o p  t h i s  a t t i t u d e  i s  t h r o u g h  t h e  f r a m e  o r  m i n d  o r  t h e  
t e a c h e r .  B o y s  f i n d  i t  d i f f i c u l t  t o  h a v e  a  l a c k - a - d a i s i c a l  
i n t e r e s t  w h e n  t h e  i n s t r u c t o r  i s  s i n c e r e ,  h o n e s t  a n d  e n t h u s e d  
a b o u t  h i s  w o r k .  
A t t i t u d e ,  q u a l i t y  o f  w o r k  a n d  s a f e t y  a r e  r e l a t e d  t o  
t h e  l e n g t h  o f  t h e  p e r i o d .  T o o  s h o r t  a  c l a s s  p e r i o d  p r o m o t e s  
h a s t y  w o r k  a n d  a  f e e l i n g  t h a t  h e  d o e s n ' t  w a n t  t o  s t a r t  s o m e -
t h i n g  v e r y  l a r g e  a s  h e  w i l l  h a v e  t o  s t o p  i n  t h e  m i d d l e  o f  a  
p r o c e s s  a n d  p u t  h i s  w o r k  a w a y .  I t  i s  i m p o r t a n t  t o  t h e  c h i l d  
t h a t  h e  s e e s  p r o g r e s s  i n  h i s  w o r k .  T h i s  w o u l d  b e  d i f f i c u l t  
d u r i n g  a  s h o r t  p e r i o d ,  s i n c e  m o s t  s h o p s  d o  t h e i r  o w n  c l e a n  u p  
a n d  w o r k  t i m e  a v a i l a b l e  i n  o n e  p e r i o d  i s  c o n s i d e r a b l y  l e s s  
t h a n  t h e  t i m e  b e t w e e n  b e l l s .  T o o  l o n g  a  p e r i o d  i s  c o n d u c i v e  
t o  b o t h  p h y s i c a l  a n d  m e n t a l  f a t i g u e .  I f  t h e  p e r i o d s  a r e  
d o u b l e  o r  o v e r  o n e  h o u r  l o n g  s o m e  m e a n s  o t  r e s t  o r  c h a n g e  
f r o m  t h e  r o u t i n e  s h o u l d  b e  i n c o r p o r a t e d .  
I n  o r d e r  t o  p r o m o t e  g o o d  w o r k m a n s h i p ,  e n t h u s i a s m  a n d  
g e n e r a l  a t t i t u d e ,  c o n s t a n t  o r  p e r i o d i c a l  d i s p l a y  o f  t h e  w o r k  
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done in the industrial arts departments are desirable. 1 
Bulletin boards promote interest if they are changed period-
ically and reasonable effort is made toward them. Some 
instructors have been successful in appointing committees 
to assume the responsibility of maintaining the bulletin 
bO!rd. What does all this have to do with safety? It pro-
motes pride in one's work. It gives a boy public recognition 
which he may never have had before. It stimulates him to do 
better, not only in crattsmanship but in responsibility, 
cooperation and sincerity to his class and his school. 
To further promote the desirable qualities in the 
student as well as another means to present material in an 
interesting way is through audio visual aids, which may be 
defined as any type of audio or visual stimulus aeed to 
supplement instruction by the sppken or printed word. Wilber? 
states that the contributions of audio visual aids are as 
follows: 
1. Aid to exploration and orientation 
2. Related information 
3. Teaching skills 
4. Atmosphere 
1 R.R. Harmon, Chairman, "Rational Council on School 
house Construction," Plant Guidp Commission, 1949, p. 68. 
2 Wilber, .2ll• ~., p. 125. 
2 2  
O t t e n  w h e n  a  p e r s o n  s p e a k s  o f  a u d i o  v i s u a l  a i d s  o n l y  
t h e  m o t i o n  p i c t u r e  c o m e s  i n t o  m i n d .  T h e r e  a r e  m a n y  o t h e r  
t y p e s  o f  a u d i o  v i s u a l  a i d s  w h i c h  m a y  b e  u s e d  b e n e f i c i a l l y .  
1  
W i l b e r  p r e s e n t s  t h e  f o l l o w i n g s  
1 .  
2 .  
3 .  
a .  
b .  
4 .  
5 ' .  
6 .  
i :  
9 .  
I n d u s t r i a l  t r i p s  
D e m o n s t r a t i o n s  
M o v i n g  p i c t u r e s  
I t  i s  e s p e c i a l l y  v a l u a b l e  i n  b r i n g i n g  t o  t h e  
c l a s s r o o m  c e r t a i n  a s p e c t s  o t  i n d u s t r y  w h i c h  
c a n n o t  r e a d i l y  b e  s e e n  a t  f i r s t  h a n d .  
T h e r e  i s  p e r h a p s  n o  o t h e r  m e d i u m  t h a t  c a n  i m p r e s s  
u p o n  t h e  y o u n g  l e a r n e r  t h e  n e c e s s i t y  f o r  w o r k i n g  
s a f e l y  a s  t h e  m o t i o n  p i c t u r e .  
M o c k  u p s  
C h a r t s ,  p i c t u r e s ,  g r a p h s ,  m a p s ,  e t c .  
F i l m  s t r i p s  
S l i d e s  
R e f l e c t r o s c o p e s  
P r o j e c t  c h a r t s  
M a n y  t i m e s  t h e  c l a s s  g e t s  t h e  i d e a  t h a t  t h e s e  a i d s  a r e  
f o r  t h e i r  a m u s e m e n t  a n d  u n l e s s  t h e  i n s t r u c t o r  m a k e s  s o m e  
p r e p a r a t i o n  f o r  a n  o r g a n i z e d  m e t h o d  o f  s t u d y ,  t h e  r e s u l t a n t  
w i l l  b e  m o s t l y  e n t e r t a i n m e n t .  M a n y  o f  t h e s e  t e c h n i q u e s  l e n d  
t h e m s e l v e s  n i c e l y  f o r  t h e  i n c o r p o r a t i o n  o f  s a f e t y  l e a r n i n g .  
A s  h a s  b e e n  p o i n t e d  o u t ,  s a f e t y  i s  n o t  a  s e p a r a t e  s u b j e c t  
a n d  n o r m a l l y  s h o u l d  n o t  b e  t a k e n  u p  a s  i n s t r u c t i o n  i s o l a t e d  
f r o m  t h e  p a r t i c u l a r  a c t i v i t y  i n v o l v e d .  I n  t h e  p r e s e n t a t i o n  
o f  a l l  t h e  i n s t r u c t i o n a l  a i d s  l i s t e d  a b o v e  t h e r e  s h o u l d  b e  
s a f e t y  i n s t r u c t i o n s .  T h i s  m a y  b e  p r e s e n t e d  o p e n l y  a n d  p o i n t -
1  
l J U . . g . '  p .  1 3 3 .  
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edly as a safe method, or the idea may be cleverly disguised 
to the extent the student is not aware of receiving safety 
instruction as part of the whole process. 
Any one method of presentation of new material 1s not 
necessarily the best, but merely another way of appealing to 
the various senses. Each individual is different as to which 
sensory department presents the best image to him. The sense 
department that presents the best image to a particular per-
son in one situation may not be the same sense that presents 
the best image at another time and circumstance. 1 It behooves 
anyone to know which sensory department is going to present 
the best image to a particular individual at a given time. 
The solution then, is to appeal to as many senses as the 
instructor can cleverly incorporate into the learning situation. 
The forgetting rate of any new learning is relatively 
high, depending upon many variables. Ebbinghans states that 
the ratio of what is retained to what is forgotten varies 
inversely with the logarithm of time and has a formula to 
that etfect. 2 Whether or not this formula is understood com-
pletely or not, it is evident that retention is short, and 
implies to the teacher that safety instruction must not only 
1 J.B. Stroud Psyghology .1n Education (New York: 
Longmans, Green and dompany, 1946~; p. 443. 
2 ~., p. 'o;. 
2 4  
a p p e a l  t o  t h e  v a r i o u s  s e n s e s  b u t  a l s o  m u s t  b e  r e p e a t e d  m a n y  
t i m e s  b e f o r e  t h e  s t u d e n t  h a s  b u i l t  u p  a n  a g g r e g a t e  o f  s a f e t y  
k n o w l e d g e  t h a t  w i l l  b e n e f i t  h i m  a s  h e  m e e t s  l i f e  s i t u a t i o n s .  
S a f e t y  i s  n o t  j u s t  f o r  y o u n g  b o y s  i n  s c h o o l  s h o p s .  
1  
U n i t e d  S t a t e s  S t e e l  s p e n d s  $ 2 0 , 0 0 0 , 0 0 0  y e a r l y  o n  s a f e t y .  
I t  i s  a  r e a l  p r o b l e m  a n d  e v e r y o n e  s h o u l d  d o  h i s  p a r t  i n  
k e e p i n g  a c c i d e n t  r a t e s  d o w n .  T o  p r o m o t e  a w a r e n e s s  a n d  t o  
f o s t e r  l e a r n i n g ,  f i e l d  t r i p s  t o  i n d u s t r i a l  p l a n t s  s e r v e  a  
g o o d  p u r p o s e .  U s u a l l y  s u c h  a  t r i p  i s  m a d e  t o  a  f a c t o r y  t h a t  
i s  o r  a  t y p e  c l o s e l y  r e l a t e d  t o  t h e  s u b j e c t ,  s u c h  a s  a  s a w m i l l ,  
a  f u r n i t u r e  f a c t o r y  o r  s o m e  o t h e r  c o m m u n i t y  r e s o u r c e .  T h e  
i n s t r u c t o r  s h o u l d  r e m e m b e r ,  h o w e v e r ,  t h a t  t h e  f u l l  i n s t r u c t -
i o n a l  v a l u e  o f  s u c h  t r i p s  w i l l  n o t  b e  r e a l i z e d  u n l e s s  t h e y  
2  
a r e  c a r e f u l l y  p l a n n e d .  T h e s e  t r i p s  m a y  b e  m a d e  b y  t h e  e n t i r e  
c l a s s  o r  b y  a n  i n d i v i d u a l .  W h i c h e v e r  i s  u s e d ,  a  f o l l o w  u p  
a n d  r e v i e w  o f  i n s t r u c t i o n a l  a n d  s a f e t y  p r o c e d u r e s  n o t e d  
s h o u l d  b e  d i s c u s s e d .  E v e n  w i t h o u t  t h e  c l a s s  t a k i n g  a  t r i p  
m o s t  o f  t h e m  w i l l  b e  a w a r e  o f  s o m e  o f  t h e  a t t e n t i o n  p a i d  t o  
s a f e t y  b y  i n d u s t r i a l  f i r m s .  A  c l a s s  p r o j e c t  c o u l d  b e  o r g a n -
1  
S a f e t y  E d u c a t i o n ,  p a m p h l e t ,  M a r c h  1 9 ' 1 ,  p .  7 .  
2  
l e w k i r k ,  . 5 m ·  i l l · ,  p .  1 3 7 .  
ized around everyone observing how many different methods 
private companies paid attention to safety, such ass the 
posting of the number of days since the last accident, posters 
stressing safety, special guards used, safety wearing apparel 
and the employment of men whose sole purpose is safety in 
all its forms, called the safety engineer. 
Guest speakers may be employed to promote safety. 
There are several steps or precautions to bear in mind when 
asking someone to speak before a class. First, does he really 
have anything to talk about that is pertinent and interesting? 
Second, does he have his presentation well organized? Third, 
does he hold a recognized position of importance? Fourth, 
does he talk on the interpretation level of the students? 
Again speakers are not the only way, but merely another way 
to present instruction. 
The development of attitude and philosophy goes far-
ther than mere instruction. Certain facilities must be pro-
vided for the comfort and well being of the entire group. 
Toilets should be close to the shops and come within certain 
limitations. Each general toilet area should provide one 
water closed per ninety boys and one urinal per thirty boys.1 
1 P.s. Waldeck A Quide ,!Q.t Ipd,ustrial At.tJ, ~ 
Planning, Ohio State nepartment ot Education, 1949, p. 10. 
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W a s h i n g  f a c i l i t i e s  s h o u l d  b e  p r o v i d e d  i n  e a c h  s h o p  t o  a l l o w  
o n e  w a s h  p o s i t i o n  f o r  e v e r y  t e n  s t u d e n t s .
1  
D r i n k i n g  f o u n t a i n s  
s h o u l d  b e  p r o v i d e d  o n e  f o r  e v e r y  t w e n t y - r i v e  p u p i l s  w i t h  a t  
2  
l e a s t  o n e  i n  e v e r y  s h o p .  T h e s e  f a c i l i t i e s  s h o u l d  b e  w e l l  
m a i n t a i n e d  a n d  k e p t  c l e a n ,  e i t h e r  b y  t h e  s t u d e n t s  o r  a  j a n i -
t o r .  A n  i n d i v i d u a l  i s  s a i d  t o  b e  f r u s t r a t e d  w h e n  h e  i s  
b a l k e d  i n  h i s  d r i v e  t o w a r d  a  g o a l . 3  I f  a  t e a c h e r  w o r k s  h a r d  
a n d  e s t a b l i s h e s  w i t h i n  a  b o y  a  g o a l  w h i c h  i s  s k i l l ,  a t t i t u d e ,  
_  r e l i a b i l i t y ,  c l e a n l i n e s s  a n d  o t h e r s ,  a n d  t h e n  t h e  s t u d e n t  
c o m e s  i n  c o n t a c t  w i t h  a  s i t u a t i o n  w h i c h  b l o c k s  t h e  p a t h  t o -
w a r d  f u l l  a t t a i n m e n t  o f  t h e s e  o b j e c t i v e s ,  s u c h  a s  a  s i n k  u s e d  
t o  w a s h  o u t  p a i n t  b r u s h e s ,  d i r t y  u r i n a l s  o r  a n  u n t i d y  s h o p  
i n  g e n e r a l ,  f r u s t r a t i o n  i s  c a u s e d  a n d  a g g r e s s i o n  i s  p r o m o t e d  
r e s u l t i n g  i n  u n d e s i r a b l e  b e h a v i o r .  
4  
A s  S t r o u d  s t a t e s  • • •  
T h e  o c c u r r e n c e  o f  a g g r e s s i v e  b e h a v i o r  a l w a y s  p r e s u p p o s e s  
t h e  e x i s t e n c e  o f  f r u s t r a t i o n  a n d  c o n t r a r i w i s e ,  t h a t  t h e  e x i s t -
e n c e  o f  f r u s t r a t i o n  a l w a y s  l e a d s  t o  s o m e  f o r m  o f  a g g r e s s i o n .  
( S t .  
1  R . R .  H a r m o n ,  J 2 l l •  . £ 1 , t . ,  p .  6 8 .  
2  
C . E .  T u r n e r ,  S c h 9 o l  H e a l t h  ~ H e a l t h  E d u c a t i o n  
L o u i s :  c . v .  M o s l y  C o m p a n y ,  1 9 4 7 ) ,  p .  1 9 1 .  
3  S t r o u d ,  J l l 2 •  ~., p .  2 4 8 .  
4  
! l 2 1 9 , . ,  p .  2 4 8 .  
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Sufficient lockers and project storage space is of 
significance in two ways, physically with respect to the pro-
ject and psychologically with respect to the student. Physi-
cally, a student needs a locker to put his personal belongings 
in when he enters the room. He also needs a place to keep 
unassembled projects from being stolen or damaged during his 
absence. It is difficult to eliminate damage to projects 
and the loss of parts if all the students have access to every-
one elses work. Psychologically, it is depressing and en-
raging for a boy to come to class all excited about getting 
to work on his project that is progressing so well and find 
a big dent in the top, or a leg broken, or some similar 
situation. What frame of mind is this boy going to be in for 
the next few shop periods and what has JlaPpened to the atti-
tude toward others and toward safety that the teacher has 
constantly worked toward develop:dmg?. The answer is obvious. 
The size and number of lockers desirable varies with 
each school, the level of the students being taught and the 
size of the projects being made. Lockers may be located 
along one side or more of the room or may be in a concen-
trated area. In the lower grades where projects are necessar-
ily smaller, lockers built into each bench works well and is 
very conservative of space. Lockers may be arranged under 
the wall benches or out in the corridor, where they take up 
room which would otherwise be used only for supplies or not 
1  
u s e d  a t  a l l .  
M a t e r i a l  s t o r a g e  i s  a l s o  d e p e n d e n t  u p o n  t h e  c o u r s e  
2 8  
o f  s t u d y .  S c h o o l s  n o t  r e q u i r i n g  m u c h  s t o r a g e  a r e a  m a y  p r o -
v i d e  l u m b e r  r a c k s  i n  o n e  c o r n e r  o f  t h e  r o o m .  S c h o o l s  b u i l d -
i n g  l a r g e r  p r o j e c t s  m a y  f i n d  i t  n e c e s s a r y  t o  h a v e  a  s e p a r a t e  
l u m b e r  r o o m .  W h a t e v e r  m e t h o d  o f  s t o r a g e  i s  u s e d  t h e  l u m b e r  
s h o u l d  b e  s t a c k e d  t o  p r e v e n t  w a r p i n g  a n d  t w i s t i n g .  I t  i s  
w a s t e : f ' u l  t o  a l l o w  l u m b e r  t o  b e c o m e  w a r p e d  o r  t w i s t e d  a n d  i t  
i s  d i s c o u r a g i n g  t o  t h e  s t u d e n t  t r y i n g  t o  u s e  i t .  A s  p a r t  
o t  t h e  w h o l e  i n d u s t r i a l  a r t s  p r o g r a m ,  t h e  l u m b e r  r o o m  m u s t  
b e  k e p t  n e a t ,  t h e  v a r i o u s  w o o d s  s e p a r a t e d  a n d  t h e  e n t i r e  a r e a  
m a i n t a i n e d  i n  l i n e  w i t h  t h e  s a m e  g e n e r a l  o b j e c t i v e s .  
T h e  f l o o r  a r e a  d e p e n d s  s o m e w h a t  o n  t h e  t y p e  o f  s h o p ,  
w h e t h e r  a  u n i t  w o o d  o r  a  g e n e r a l  s h o p .  T h e  g e n e r a l  s h o p  
s h o u l d  b e  s o m e w h a t  l a r g e r  t o  m a k e  a  m o r e  d e f i n i t e  b r e a k  
b e t w e e n  t h e  v a r i o u s  a r e a s .  M o s t  a u t h o r s  a n d  a u t h o r i t i e s  a g r e e  
t h a t  t h e  m i n i m u m  f l o o r  a r e a  p e r  s t u d e n t  s h o u l d  b e  f i f t y  
s q u a r e  f e e t  e x c l u s i v e  o f  a u x i l i a r y  s p a c e  a n d  s e v e n t y  s q u a r e  
2  
f e e t  p e r  p u p i l  i n c l u d i n g  a u x i l i a r y  s p a c e .  
1  
N e w k i r k ,  _ s m .  i l l · ,  p .  8 5 ' .  
2  
W a l d e c k ,  R R ·  i l l . ,  p .  1 0 .  
L i b r a r y  
C . "  . '  . .  r  "~:-~1 . .  :  . . .  r r t · r , . n .  ( ' : - . P . , ,  . . . . .  ~ 
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i  ,.~c::·'.,:.)~1. 
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Four states make recommendations as rollows: 1 
Bew York - A base gross area of seventy-rive square 
reet per pupil with a minimum or 1,00 square reet for a 
class or twenty-five under one teacher. 
Michigan - Minimum or fifty sqyare feet new per pupil 
excluding storage, tool crib, finishing room, planning 
room etc. 
Virginia - Gross interior of 120 square feet per pupil. 
Louisiana - Ninety-two square feet per pupil and a 
class average or from sixteen to twenty. 
2 Newkirk states that ninety square feet per pupil is 
desirable. The National Council on Schoolhouse Construction3 
advocated fifty to seventy-five square feet per pupil with 
4 1500 square feet as a minimum. Waldeck reports that the 
shape of the industrial arts room is important and that the 
ratio of length to width should be two to one or one and 
one-halt to one. Irregular shaped laboratories such as V 
or L shape are undesirable because of the lack of visibility 
and ease of supervision. The class level and course of study 
also determines the desired floor area. In the lower grades 
where the projects are smaller it would not be necessary to 
have as much space as in a senior highschool where large 
1 
Douglass Haskell, "Planning ~ leneral Shop," 
School Shop, June, 1946. 
2 L.v. Newkirk and w.H. Johnson, & Indystrial !!:ll 
Program (Hew York: The MacMillan Company, 1948 , p. 203. 
3 Harmon, .ma • .s;,U., p. 68. 
4 Waldeck,~· s!:t., p. 11. 
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p r o j e c t s  a n d  m a c h i n e r y  w e r e  c o m m o n .  H o w e v e r ,  t h e  f l o o r  a r e a  
s h o u l d  b e  l a r g e  e n o u g h  f o r  t h e  c o u r s e  o f  s t u d y  a n d  i t  s h o u l d  
n o t  b e  n e c e s s a r y  t o  t e m p e r  t h e  c o u r s e  t o  f i t  t h e  f l o o r  a r e a .  
T h e  constru~tion o f  t h e  f l o o r  m a y  v a r y  a c c o r d i n g  t o  
t h e  p r o g r a m  o f f e r e d  b u t  s h o u l d  c o m e  u p  t o  c e r t a i n  l i m i t a -
t i o n s .  T h e  f o l l o w i n g  f a c t o r s  s h o u l d  b e  t a k e n  i n t o  a c c o u n t  
i n  t h e  s e l e c t i o n  o f  t h e  m o s t  s a t i s f a c t o r y  f l o o r  f o r  e a c h  
1  
r o o m  a r e a :  
1 .  T h e  i n i t i a l  c o s t  
2 .  E x p e n s e  i n  c l e a n i n g  a n d  m a i n t a i n i n g  
3 .  T h e  d e g r e e  o f  a b i l i t y  t o  w i t h s t a n d  a b u s e  
4 .  R e s i l i e n c e  s h o u l d  l o c a t i o n  d e m a n d  
5 .  A c o u s t i c a l  a n d  n o i s e  d e a d e n i n g  v a l u e s  
6 .  S a n i t a r y  q u a l i t i e s  
7 .  F i r e  r e t a r d i n g  q u a l i t i e s  
8 .  N o n  s l i p  q u a l i t i e s  
9 .  R e s i s t a n c e  t o  d e f a c e m e n t  
1 0 .  S u i t a b i l i t y  f o r  d a m p  a n d  w e t  l o c a t i o n s  
1 1 . ·  A p p e a r a n c e  
1 2 .  F i r e  r e s i s t a n t  
1 3 .  D e g r e e s  o f  s l i p p e r i n e s s  
C a n n o n ' s  s t u d y  o f  t h e  c h o i c e  o f  m a t e r i a l s  f o r  s h o p  
f l o o r s  b y  s u p e r i n t e n d e n t s  a s  c o m p a r e d  t o  t h e  c h o i c e  o f  a r c h i -
t e c t s  r e s u l t e d  i n  t h e  f o l l o w i n g  c o m p a r i s o n :
2  
1  
M . A .  S t o n e m a n s  e t  a l . ,  P l a n n i n g  , A W !  M o d e r n i z i n g  t i j e  
S c h o o l  P l a n t  ( L i n c o l n ,  i e b r a s k a :  U n i v e r s i t y  o f  N e b r a s k a  P r e s s ,  
1 9 4 9 ) ,  p .  1 2 3 .  
2  
J . W .  C a n n o n ,  " M a t e r i a l s  P r e f e r r e d  b y  A r c h i t e c t s  a n d  
S c h o o l m a n  t o r  R o o m  B a c k g r o u n d s , "  N a t i o n s  S c h o o l s ,  3 4 : 3 7 ,  
S e p t .  1 9 4 4 .  
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Material 
cement 
wood block 
wood maple 
Superintendents choice 
39 
Architects ehoice 
26 
22 
20 
36 
16 
The amount of floor area is also dependent upon the 
number of work stations desirable. There should be at least 
fifty per cent more work stations provided than the maximum 
1 
number of pupils using the laboratory at one time. A work 
station may be defined as any location in the laboratory 
where a pupil may be engaged such as ·a bench, vise, tool room, 
wash basin, reading table, etc. 2 Using the recommended per-
centage for a class of twenty-five there should be a minimum 
of thirty-seven and one-half work stations. 
There are many types of work benches, some of which 
are conservative of space. The metal base four man type with 
twelve built in lockers is economical of both space and 
money. A four man.metal base bench of standard size, 54" X 
64", with twelve lockers, 36" X 21" X 30", costs $245. A 
two man wooden bench of standard size, 52" X 36", costs $209. 
To set up for a class of twenty-four the metal base type 
would cost six times $245 or $1470. To equip the same class 
with the all wood bench would cost twelve times $209.85 or 
$2518.20. The metal base then would be a savings of $1048.3 
1 Waldeck,~·~., p. 10. 
2 ll21sl., p. 11. 
3 Brodhead-Garrett Co., Catalogue, Cleveland, Ohio: 
1951, p. 52. 
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T h e  s p a c e  s a v e d  b y  t h e  u s e  o f  t h e  m e t a l  b a s e  b e n c h  i s  a b o u t  
f i v e  p e r  c e n t .  ( S e e  F i g u r e s  t w o  a n d  t h r e e . ) .  T h e  m e t a l  b a s e  
f o u r  m a n  b e h c h  i s  n o t  b e c o m i n g  p o p u l a r  a s  t h e  f i g u r e s  w o u l d  
s e e m  t o  j u s t i f y .  M a n y  t e a c h e r s  w e r e  t r a i n e d  u s i n g  a  t w o  
m a n  b e n c h  a n d  d o  n o t  w i s h  t o  c h a n g e .  M a n y  b e l i e v e  t h a t  t h e  
f o u r  s t u d e n t s  b e i n g  c l o s e  t o g e t h e r  o n  i n s i d e  c o r n e r s  w o u l d  
p r e s e n t  d i s c i p l i n a r y  p r o b l e m s .  I n  n e w  b u i l d i n g s  o r  r e m o d e l -
i n g ,  a  c o n s i d e r a t i o n  o f  t h e  f o u r  m a n  b e n c h  w a r r a n t s  i n v e s -
t i g a t i o n .  
W o o d w o r k i n g  v i s e s  a r e  o f  t w o  g e n e r a l  t y p e s ,  t h e  
e o n t i n i o u s  s c r e w  a n d  t h e  r a p i d  a c t i n g .  T h e  c o n t i n u o u s  s c r e w  
t y p e  i s  s l o w e r  b u t  w i l l  l a s t  l o n g e r .  I t  d o e s  r e q u i r e  c o n s i d e r -
a b l e  p a t i e n c e  t o  o p e n  o r  c l o s e  s u c h  a  m o d e l  w h e n  i n  a  h u r r y .  
T h e  r a p i d  a c t i n g  t y p e  o f  c o m p a r a b l e  s i z e  c o s t s  a b o u t  $ 1 . ? 0  
m o r e  a n d  d o e s  r e q u i r e  t h e  r e p l a c e m e n t  o f  o n e  p a r t i c u l a r  p a r t  
a f t e r  l o n g  u s e .  T h i s  r a p i d  a c t i n g  t y p e  r e l e a s e s  o n  a  o n e -
h a l f  t u r n  c o u n t e r  c l o c k w i s e ,  a l l o w i n g  t h e  m o v e a b l e  j a w  t o  
b e  p u s h e d  c l o s e .  A  one~half t u r n  c l o c k w i s e  w i l l  t i g h t e n  t h e  
m o v e a b l e  j a w  a g a i n s t  t h e  w o r k .  
A  g o o d  v i s e  i s  e s s e n t i a l  f o r  t w o  r e a s o n s .  A  p o o r  v i s e  
i s  a p t  n o t  t o  h o l d  t h e  w o o d  t i g h t l y ,  r e s u l t i n g  i n  d a m a g e  t o  
t h e  w o o d .  A  g o o d  v i s e  p r o m o t e s  a  b e t t e r  p s y c h o l o g i c a l  a t t i -
t u d e  t o w a r d  t h e  v i s e  i t s e l f  a n d  c o n s e q u e n t l y  t o w a r d  t h e  p r o -
j e c t  a s  t h e  v i s e  h o l d s  e a c h  p i e c e  f i r m l y  a n d  a d j u s t s  q u i c k l y ,  
a l l o w i n g  t h e  s t u d e n t  t o  w o r k  a t  h i s  c a p a c i t y .  
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T h e  n u m b e r  a n d  k i n d  o f  p o w e r  t o o l s  t h a t  s h o u l d  b e  
p r o v i d e d  i n  a  w o o d s h o p  i s  n o t  a  s e t  n u m b e r .  E a c h  i n d i v i d u a l  
t e a c h e r  h a s  a  d i f f e r e n t  o p i n i o n  w h i c h  i s  b a s e d  u p o n  t h e  
c o u r s e  o f  s t u d y  h e  p r e s e n t s  a n d  t h e  g r a d e  l e v e l .  M a n y  t e a c h e r s  
a d v o c a t e  t h a t  a  j u n i o r  h i g h  s c h o o l  h a s  n o  b u s i n e s s  u s i n g  
a  p o w e r  s a w ,  j o i n t e r  o r  s a n d e r .  T h e y  b e l i e v e  a  j u n i o r  h i g h  
b o y  i s  n o t  c a p a b l e  o f  u s i n g  t h e s e  m a c h i n e s  o r  h e  s h o u l d  l e a r n  
h a n d  o p e r a t i o n s  f i r s t .  O t h e r s  b e l i e v e  t h i s  i s  a  m a c h i n e  a g e  
a n d  a l l  b o y s  s h o u l d  l e a r n  t o  u s e  m a c h i n e s  a s  p a r t  o f  t h e i r  
g e n e r a l  e d u c a t i o n  f o r  t h e  w o r l d  t o d a y .  
O n e  o f  t h e  g r e a t e s t  d e c i d i n g  f a c t o r s  s h o u l d  b e  w h e t h e r  
o r  n o t  t h e  u s e  o f  m a c h i n e s  c a n  b e  t a u g h t  a n d  e m p l o y e d  w i t h -
o u t  g r e a t l y  i n c r e a s i n g  t h e  d a n g e r  o f  a c c i d e n t s .  M a n y  h o m e  
w o r k s h o p s  h a v e  a  g o o d  q u a n t i t y  o f  p o w e r  t o o l s .  I f  i t  i s  t h e  
p u r p o s e  o f  i n d u s t r i a l  a r t s  t o  o f f e r  e x p e r i e n c e  a n d  d e v e l o p  
a  c e r t a i n  a m o u n t  o f  s k i l l s ,  p r e p a r a t o r y  t o  m e e t i n g  l i f e ' s  
s i t u a t i o n s ,  t h e n  a n  i n t r o d u c t i o n  t o  m a c h i n e s ,  t h e i r  u s e s ,  c a r e  
a n d  u p k e e p ,  a n d  a b o v e  a l l  t h e i r  s a f e  o p e r a t i o n  i s  v e r y  i m -
p o r t a n t .  J u s t  w h e n  t h i s  p r o g r a m  s h o u l d  b e  s t a r t e d  a n d  t o  
w h a t  e x t e n t  i t  i s  t o  b e  c o v e r e d  i s  c o n t r o v e r s i a l .  
T h e  n u m b e r  o f  h a n d  t o o l s  t h a t  s h o u l d  b e  p r o v i d e d  i n  
a  w o o d s h o p  i s  d e t e r m i n e d  a g a i n  b y  t h e  p h i l o s o p h y  o f  t h e  
t e a c h e r .  A l l  s t u d e n t s  s h o u l d  r e c e i v e  p r o p e r  i n s t r u c t i o n  o n  
t h e  u s e ,  m a i n t a i n a n c e  a n d  s a f e  us~ge o f  t h e  b a s i c  h a n d  t o o l s  
and of any special ones that he may encounter during the 
development of his projects. 
36 
It is important that the student knows the right tool 
for the right job and that he develops a philosophy toward 
hand tools. Shops where hand tools are treated with dis-
respect, are not kept sharp or in condition, are forced 
beyond normal endurance and are not stored in an orderly 
fashion, is a dangerous one. 
The fact that dull tools are dangerous stands by 
itself. Boys are apt to try to use dull tools and then be-
come careless when they do not perform properly. This may 
result in a direct accident or the student may lose his 
interest and be under the apprehension he has no aptitude 
or particular liking for woodwork. An uninterested boy with 
a defeatist attitude is earmarked for trouble and accidents. 
Painting and finishing are part of a woodshop program 
and should be separated from the main laboratory. Glass 
partitions are nice as they allow the teacher to control 
the room even though not in it. Illumination and ventilation 
are important. Fumes from modern finishes are poisonous 
and detrimental to the health of anyone breathing them over 
a period of time. If a spray gun is used forced ventilation 
is required by law and safety precautions are paramount.1 
1 Newkirk and Johnson, .2.R· .sa!., p. 203. 
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I l l u m i n a t i o n  i s  i m p o r t a n t  t o  d o  a  g o o d . j o b .  S p o t s  a r e  a p t  
t o  b e  m i s s e d  e i t h e r  i n  h a n d  p a i n t i n g  o r  s p r a y  p a i n t i n g  i f  l i g h t  
i s  n o t  a d e q u a t e .  M i s s e d  s p o t s ,  s t a i n  s t r e a k s  a n d  o t h e r  m i s h a p s  
a r e  n o t  a i d s  t o  b e t t e r  a t t i t u d e s  a n d  p h i l o s o p h y  o f  t h e  s t u d e n t .  
F i r e p r o o f  f a c i l i t i e s  s h o u l d  b e  p r o v i d e d  f o r  a l l  p a i n t s ,  v a r -
n i s h e s ,  s t a i n s  a n d  t h i n n e r s .  T h e s e  a r e  v e r y  v o l a t i l e  a n d  
i n f l a m m a b l e .  A  s p a r k  c a u s e d  b y  a n  e l e c t t t c  m o t o r  o r  f o r  a n y  
r e a s o n  m a y  c a u s e  f i r e  o r  a n  e x p l o s i o n .  F u m e s  c a u s e d  b y  t h e  
u s e  o f  s p r a y  g u n s  a r e  p a r t i c u l a r l y  d a n g e r o u s  i n  t h i s  r e g a r d .  
T h e  i m p o r t a n c e  o f  a i r  c o n d i t i o n s  i s  b y  n o  m e a n s  r e -
s t r i c t e d  t o  t h e  f i n i s h i n g  r o o m .  T h e  ~erican A s s o c i a t i o n  o r  
S e c o n d a r y  A d m i n i s t r a t o r s  t w e n t y - s e v e n t h  y e a r  b o o k  s t a t e s :
1  
W h e n  o d o r s ,  o b n o x i o u s  f u m e s  o r  d u s t  a r i s e  f r o m  
l o c a l i z e d  s o u r c e s ,  t h e y  s h o u l d  b e  r e m o v e d  b y  s p e c i a l  
v e n t s  a t  t h e i r  a o u r e e s  a n d  t h r o u g h  d u c t s  e n t i r e l y  
s e g r e g a t e d  f r o m  t h e  v e n t i l a t i n g  s y s t e m  s e r v i n g  t h e  
r e s t  o f  t h e  s c h o o l .  
2  
O d e l l  s t a t e s  t h a t  i t  i s  p a r t i c u l a r l y  i m p o r t a n t  i n  a l l  w o o d -
s h o p s  t h a t  t h e r e  b e  a u t o m a t i c  s u c t i o n  d u s t  c o l l e c t o r s .  
O n e  o f  t h e  g r e a t e s t  a r g u m e n t s  a g a i n s t  s u c h  e x h a u s t s  
i s  t h a t  t h e  s t u d e n t s  a r e  n o t  i n  t h i s  s u b s t a n d a r d  e n v i r o n m e n t  
1  
A m e r i c a n  A s s o c i a t i o n  o f  S e c o n d a r y  A d m i n i s t r a t o r s ,  
" A m e r i c a n  S c h o o l  B u i l d i n g s , "  T w e n t y - s e v e n t h  Y e a r b o o k  o r  t h e  
N a t i o n a l  E d g c a t i o n  A s @ o c i a t i o n ,  W a s h i n g t o n  D . c . ,  1 9 4 9 .  
2  
c . w .  O d e l l ,  S t a n d a r d s  f o r  ~ E v a f u a t i o n  . Q i .  S e c o n d a r  
S c h o p l  B u i l d i n g s ,  B u l l e t i n ,  U n i v e r s i t y  o f  l l i n o i s ,  19~0, p . 3 i .  
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long enough in one day to warrant the necessary expenditure. 
Little or no regard is given the teacher who must be in the 
room all day. Philosophy, attitude and pride in one's work 
is difficult to measure but is of great importance. Dust 
settling over the entire room, on all the machines and equip-
ment, on all the projects, ledges, window sills and even 
on the students themselves is not conducive to a healthy 
development and attainment of some of the major objectives 
of industrial arts. 
Stoneman1 states that local exhausts should be used 
to carry off all wood dust, chips and abrasives. Holly 2 
supports this and said that automatic suction dust collect-
ors should be provided on all machines where dust of any 
kind results from operation. Most machines today have attach-
ments or facilities for the disposal of dust, or a central 
exhaust system with ducts to the necessary machines may be 
used. In some of the more efficient systems the dust is re-
moved and the good air recirculated. 
Aside from fumes and dust, the woodshop should come 
up to the standards as established for all classrooms. In 
general a room which provides 470 cubic feet of air space 
per person should be provided with seven cubic feet of fresh 
1 Stoneman,~· .sG.1.t., p. 314. 
2 T.C. Holly and w.E. Arnold, Standards ~ ~ 
!valuation .2!:, S~fool Bu~ldings (Columbus: The Ohto State 
University, 193 , p. 2 • 
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a i r  p e r  p e r s o n  p e r  m i n u t e .  A  r o o m  w h i c h  p r o v i d e s  2 0 0  c u b i c  
f e e t  p e r  p e r s o n  s h o u l d  p r o v i d e  s i x t e e n  c u b i c  f e e t  o f  f r e s h  
a i r  p e r  p e r s o n  p e r  m i n u t e  a n d  a  r o o m  t h a t  p r o v i d e s  1 0 0  c u b i c  
f e e t  o f  a i r  p e r  p e r s o n  s h o u l d  p r o v i d e  t w e n t y - f i v e  c u b i c  f e e t  
o f  f r e s h  a i r  p e r  p e r s o n  p e r  m i n u t e .  T h e  a m o u n t  o r  f r e s h  a i r  
r e q u i r e d  i s  n o t  a s  m u c h  a s  i t  u s e d  t o  b e  a n d  c i r c u l a t i o n  h a s  
i n c r e a s e d  i n  i m p o r t a n c e .  
A  d e s i r a b l e  s t a n d a r d  f o r  s h o p  s o u n d  i s  a  m a x i m u m  o f  
e i g h t  d e c i b e l s .  E x c e s s i v e  n o i s e  i n t e r f e r e s  w i t h  a r t i c u l a t i o n ,  
1  
h e a r i n g  a n d  p u p i l  t h i n k i n g .  T h i s  w o u l d  r e s u l t  i n  i n c r e a s i n g  
t h e  p o s s i b i l i t y  o f  a n  a c c i d e n t .  D a n g e r  m a y  o f t e n  b e  a n t i -
c i p a t e d  b y  t h e  s o u n d  a  m a c h i n e  o r  t o o l  i s  m a k i n g  i f  i t  c a n  
b e  h e a r d .  A n  e x a m p l e  w o u l d  b e  t h e  s l o w i n g  d o w n  o f  a  b a n d  
s a w  i n  c u t t i n g  t o o  s h a r p  a  c u r v e .  
A c o u s t i c a l  t r e a t m e n t  o f  w a l l s ,  c e i l i n g s  a n d  m a c h i n e r y  
a l l  a s s i s t  i n  c u t t i n g  d o w n  o n  t h e  t o t a l  n o i s e  i n  t h e  r o o m .  
C e i l i n g  a b s o r p t i o n  s h o u l d  n o t  b e  l e s s  t h a n  ; o  p e r  c e n t  a n d  
s h o u l d  n o t  b e  l e s s  t h a n  t w e l v e  f e e t  h i g h .
2  
O n e  h u n d r e d  p e r  
c e n t  a b s o r p t i o n  m a y  b e  c o m p a r e d  t o  a n  o p e n  w i n d o w  w h e r e  t h e r e  
1  
A . B .  M a y s ,  " I n d u s t r i a l  E d u c a t i o n " ,  ! b . §  E n f l f C l o p e d i a  
, . 2 l  E d u c a t i o n a l  R e a e a r c h ,  W a l t e r  s .  M o n r o e ,  E d i t o r N e w  Y o r k :  
T h e  M a c M i l l a n  C o m p a n y ,  1 9 , 0 ) ,  p .  ; 8 3 .  
2  
W a l d e c k ,  , S U !  •  . 2 ! ! . ,  p . 1 2 .  
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is no rebounding of the sound waves back into the room. 
Figure four shows graphically the desirable range of rever-
beration time. 
Few of us can do anything about existing conditions 
of natural light, windows are not easily changed or rooms 
rearranged, but each and every teacher can take inventory or 
the artificial lighting conditions and inaugurate steps to 
1 bring them up to present standards. A great deal of research 
has been carried on in the field of lighting. Although var-
ious authors recommend different standards, they all come 
within certain limits. Before presenting further material, 
2 
selected technical terms are defined as follows: 
Qanc:lle power - The luminous intensity of a light source 
in any one given direction measured in terms of the number 
ot standard candles it would take to reproduce that inten-
sity. 
l.2sU candle - A unit of measurement of intensity on 
an object equal to the amount of light falling on any 
one given point of perpendicular sutface, one foot from 
a standard candle. 
Lwnen - A unit of measurement of quality of light equal 
to the amount of light from a standard candle falling 
on an area of one square foot, one foot from the source 
or with an intensity of one foot candle. 
Brightness - The amount of light emitted, or reflected, 
from a surface measured in terms of candle power per 
square inch. 
1 E.W. Bollinger, "Securing the Right lfind of Light," 
The Industrial Arts and Vocational Education Magazine, 
22i136, 1933. - -
2 iw., p.137. 
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FIGURE 4 
DE3I~BLE RA.NGE O? REVERBERAT ION TIUE 
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L n m 1 n a 1 r e  - A  c o m p l e t e  l i g h t i n g  u n i t  o r  f i x t u r e  c o n -
s i s t i n g  o r  a  l i g h t  s o u r c e  t o g e t h e r  w i t h  i t s  g l o b e ,  r e -
f l e c t o r ,  h o u s i n g  a n d  s u p p o r t s .  
R e f l e c t i o n  t a c t o r  - T h e  r a t i o  o f  l i g h t  r e f l e c t e d  f r o m  
a  s u r f a c e  t o  t h e  l i g h t  f a l l i n g  u p o n  i t ,  u s u a l l y  q u o t e d  
a s  t h e  p e r  c e n t  o f  l i g h t  r e f l e c t e d  a s  m e a s u r e d  i n  t o o t  
c a n d l e s .  
T h e  l i g h t  u n i t  w h i c h  a c t i v a t e s  t h e  v i s u a l  p r o c e s s  
i s  t h e  f o o t  l a m b e r t .  T h e  t a s k  b e c o m e s  v i s i b l e  b e c a u s e  o f  
r e f l e c t e d  b r i g h t n e s s .  T h e  b r i g h t n e s s  i s  t h e  p r o d u c t  o f  t h e  
f o o t  c a n d l e  i n t e n s i t y  a n d  t h e  r e f l e c t i o n  f a c t o r  o f  t h e  t a s k .  
T h e  f o o t  l a m b e r t  t h e n ,  r a t h e r  t h a n  t h e  f o o t  c a n d l e ,  b e c o m e s  
t h e  p r i m e  f a c t o r  i n  c o n d i t i o n i n g  a n  e n v i r o n m e n t  f o r  v i s u a l  
c o m f o r t  a n d  e f f i c i e n c y  b e c a u s e  i t  i s  t h e  r e f l e c t e d  b r i g h t -
1  
n e s s  t h a t  w e  s e e  a n d  n o t  t h e  l i g h t  f a l l i n g  u p o n  t h e  t a s k .  
S t u d y  h a s  s h o w n  t h a t  c a n d l e p o w e r  i s  o n l y  o n e  c o n d i t i o n  
t o  t a k e  i n t o  a c c o u n t  a n d  m a y  n o t  b e  t h e  m o s t  i m p o r t a n t  o n e .  
O f t e n  t h e  l i g h t  t h a t  s u r r o u n d s  t h e  s u r f a c e  t h e  e y e  i s  
f o c u s e d  i n  i s  i m p o r t a n t .  W i t h i n  t h e  p e r i p h e r a l  f i e l d  th~ 
b r i g h t n e s s  ' o r  a n y  s u r f a c e  s h o u l d  n o t  b e  m o r e  t h a n  f i f t y  o r  
l e s s  t h a n  o n e - f i f t h  o f  t h e  t a s k .  A l s o ,  w i t h i n  t h e  s u r r o u n d i n g  
f i e l d , . t h e  b t t g h t n e s s  o r  a n y  s u r f a c e  s h o u l d  n o t  b e  m o r e  t h a n  
2  
t e n  t i m e s  o r  l e s s  t h a n  o n e - f i f t h  t h a t  o f  t h e  t a s k .  
1  
H a r m o n ,  .Ql2.~., p .  1 5 0 .  
2  
l l U J i . ,  p . 1 4 7 .  
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The brightness of reflecting surfaces is just as 
important and dangerous as direct glare, and may be even 
worse if above or below the working plane. This may be 
treated by either moving the light or treating the surface. 1 
Gloss7 paint should be avoided. Figure five illustrates 
the retraction ot light from glossy and non glossy sur-
taces. 
Gloaay Surtaoe 
J'IGURE 5 
RE?RA.OTION OJ LIGHT 1ROK GLOSSY A:ID NOi-GLOSSY SURJ.i'~OES 
1 
E.W. Bollinger, a,u. s1,i., p. 136. 
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A  t e a c h e r  m a y  b e  p a r d o n e d  f o r  a  l i g h t i n g  i n s t a l l a t i o n  
b e y o n d  h i s  c o n t r o l ,  b u t  t h e r e  i s  l i t t l e  e x c u s e  f o r  a  s y s t e m ,  
1  
.  h o w e v e r  i n a d e q u a t e ,  t o  b e  p o o r l y  m a i n t a i n e d .  B o l l i n g e r  
l i s t s  s i x  p r i n c i p l e  c a u s e s  o f  l i g h t i n g  d e p r e c i a t i o n .  
1 .  D i r t y  r e f l e c t o r s  
2 .  D a r k e n e d  w a l l s  a n d  c e i l i n g s  
3 .  L a m p s  o f  p o o r  q u a l i t y  
4 .  E m p t y  s o c k e t s  a n d  u n o b s e r v e d  b u r n o u t s  
5 .  U n d e r  v o l t a g e  b u r n i n g  o f  l a m p s  
6 .  I m p r o p e r  c o m b i n a t i o n  o f  l a m p  a n d  r e f l e c t o r .  
2  
N e w k i r k  s t a t e s  t h a t  a t  l e a s t  f r o m  t w e n t y  t o  t h i r t y  
f o o t  c a n d l e s  s h o u l d  b e  d e l i v e r e d  a t  b e n c h  t o p s  a n d  m a c h i n e s ,  
a n d  t h a t  t h e  b e s t  a r t i f i c i a l  s o u r c e  i s  i n c a n d e s c e n t  l i g h t s  
u s i n g  s e m i  i n d i r e c t  c e i l i n g  f i x t u r e s ,  p l a c e d  a b o u t  c e i l i n g  
h e i g h t h  a p a r t ,  a n d  u s i n g  3 0 0  w a t t  l a m p s  w i t h  a n  a v e r a g e  o f  
1 1 0  s q u a r e  f e e t  o f  c o v e r a g e  f o r  e a c h  o u t l e t .  
W a l d e c k 3  s µ p p o r t s  N e w k i r k ' s  r e c o m m e n d a t i o n s  a n d  a d d s  
t h a t  f o r  d u s t  f r e e  a r e a s ,  e i t h e r  t h e  i n d i r e c t  o r  f i l t e r e d  
f l u o r e s c e n t  t y p e  o f  f i x t u r e  w i l l  b e  f o u n d  s a t i s f a c t o r y .  
I t  i s  i n t e r e s t i n g  t o  c o m p a r e  s o m e  o f  t h e  b r i g h t n e s s e s  
o n  t a b l e  o n e .  I n  f o o t l a m b e r t s ,  t h e  i n t e n s i t y  o f  t h e  r e f l e c t e d  
1  
~.' p .  1 3 7 .  
2  
L . V .  N e w k i r k  a n d  W . H .  J o h n s o n ,  RR•~., p . 2 8 0 .  
3  
W a l d e c k ,  . 2 l l ·  ~., p .  1 2 .  
TABLE I 
ILLUSTRATIONS OF BBIGHTNESS 
ILLUSTRATIONS 
Clear sky 
Hazy sky 
White clouds 
Sunlight on white building 
Sunlight on trees 
Bare 200 Watt filament lamp 
Enclosing globe 
Bare fluorescent lamps (48'') 
At 90 degree angle to axis 
At 30 degree angle to axis 
Shielded fluorescent fixtures (URC) 
FOOT LAlmERTS 
1000 
2000 
3-5000 
8000 
320 
651000 J.200 
1900 
1400 
~00 
White ceilings above indirect fixtures 
500 watt hung 30" from ceiling 
500 watt hung 48" from ceiling 
1'5 
~5 65' 750 watt hung 48" from ceiling 
Blackboard with 25 toot candles(lO%RF) 2,5 
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l i g h t  a s  i t  s t r i k e s  t h e  e y e ,  a  b a r e  f l u o r e s c e n t  l a m p  h a s  a  
m a x i m u m  o f  1 9 0 0 ,  a  s h i e l d e d  f l u o r e s c e n t  f i x t u r e  h a s  o n l y  5 0 0 .  
S u n l i g h t  o n  a  w h i t e  b u i l d i n g  h a s  8 0 0 0  a n d  w h i t e  c l o u d s  h a v e  
a  m a x i m u m  o f  5 0 0 0 .  T h e  s o u r c e  t h a t  h a s  t h e  g r e a t e s t  f o o t -
l a m b e r t s  b y  f a r  i s  t h e  b a r e  2 0 0  w a t t ,  f i l a m e n t  l a m p  w i t h  
6 5 , o o o .  
N a t u r a l  l i g h t  m a y  p r o d u c e  a  g r e a t  m a n y  f o o t l a m b e r t s ,  
d e p e n d i n g  u p o n  t h e  r e f l e c t i o n  f a c t o r  o f  t h e  s u r f a c e .  F o r  
t h e  r e f l e c t i o n  f a c t o r s  o f  p a i n t  c o l o r s  s e e  F i g u r e  s i x .  T o  
1  
p r o v i d e  s u f f i c i e n t  n a t u r a l  l i g h t ,  N e w k i r k  r e c o m m e n d s  o n e  
$ . q u a r e  f o o t  o f  w i n d o w  g l a s s  f o r  e v e r y  f i v e  s q u a r e  f e e t  o f  
f l o o r  s p a c e .  U s i n g  t h e  r e c o m m e n d e d  m i n i m u m  o f  1 5 0 0  s q u a r e  
f e e t  o f  f l o o r  s p a c e  m e a n s  a  m i n i m u m  o r  3 0 0  s q u a r e  f e e t  o f  
w i n d o w  a r e a .  U l t i m a t e l y ,  f a i l u r e  t o  c o m e  w i t h i n  t h e  t o l e r -
a n c e s  o f  t h e  b r i g h t n e s s  r a t i o  m e a n s  t h a t  t h e  b i o c h e m i c a l  a n d  
2  
p s y c h o l o g i c a l  n a t u r e  o f  t h e  c h i l d  i s  d i s t u r b e d .  
F a t i g u e ,  e y e s t r a i n  a n d  h a z a r d s  c a n  b e  m i n i m i z e d  b y  
p r o p e r  u s e  o f  c o l o r  d y n a m i c s .  W h e n  p i c k i n g  t h e  c o l o r s  t o  
b e  u s e d  i n  s h o p s ,  r e m e m b e r i n g  t h e  p s y c h o l o g i c a l  e f f e c t s  e a c h  
g r o u p  o r  c o l o r s  h a s  w i l l  m a k e  t h e  c h o i c e  e a s i e r .  H a r r i s o n  
1  
N e w k i r k  a n d  J o h n s o n ,  l l •  i l l • t  p .  2 7 9 .  
2  
E . c .  H a r r i s o n  " L i g h t i n g  t h e  I n d u s t r i a l  A r t s  
L a b o r a t o r y
1
"  Industrial~ . i . n s i  V o c a t i o n a l  E d u c a t i o n ,  K a r c h ,  
1 9 5 2 ,  p .  9 0 .  ,  
8 .  
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~ 
l i s t s  t h e  f o l l o w i n g  c o l o r s  a n d  t h e i r  p s y c h o l o g i c a l  e r r e c t s .
1  
Y e l l o w  t i n t s  h a v e  a  c h e e r i n g  s t i m u l a t i n g  e f f e c t .  
B l u e  h a s  a  c o o l i n g  e t f e c t .  
G r e e n  h a s  t h e  e t r e c t  o r  b o t h  b l u e  a n d  y e l l o w .  
O r a n g e  t i n t s  o n l y ,  h a v e  t h e  e f f e c t s  o f  w a r m t h .  
R e d  b r i n g s  t h e  r e e l i n g  o f  d a n g e r  a n d  e x c i t e s  t h e  p e r s o n .  
V i o l e t  a n d  p u r p l e  h a v e  t h e  e f f e c t s  o f  r i c h n e s s  a n d  
l u x u r y .  
S e l e c t i n g  t h e  r i g h t  h u e ,  w i t h  t h e  p r o p e r  v a l u e  a n d  
c h r o m a  g i v e s  e x c e l l e n t  r e s u l t s  t o  c o l o r  r e n d e r i n g .  S o d e r b e r g  
2  
l i s t s  t e t t  f a c t o r s  r e s u l t i n g  f r o m  t h e  p r o p e r  u s e  o f  c o l o r s .  
1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
~: 
9 .  
1 0 .  
R e d u c e s  e y e s t r a i n  
F a t i g u e  i s  m i n i m i z e d  
I m p r o v e d  l i g h t i n g  
I m p r o v e d  a p p e a r a n c e  
R e d u c e s  m a i n t a i n a n c e  c o s t s  
A i d s  i n  h o u s e k e e p i n g  
I m p r o v e d  w o r k e r  m o r a l e  
I m p r o v e d  h e a l t h  c o n d i t i o n s  
I n c r e a s e d  q u a n t i t y  a n d  q u a l i t y  o f  w o r k  
P e r s o n a l  i n j u r i e s  r e d u c e d .  
E t t i c i e n c y  a n d  i n t e r e s t  c a n  b e  i m p r o v e d  i n  t h e  s h o p  
t h r o u g h  a  j u d i c i o u s  u s e  o f  c o l o r  o n  m a c h i n e s ,  e q u i p m e n t  a n d  
w a l l s .  D r a b  s h o p s  h a v e  n o  p l a c e  i n  t h e  m o d e r n  s c h o o l .
3  
T h e r e  a r e  p s y c h o l o g i c a l  f a c t o r s  w h i c h  j u s t i f y  a n d  s h o u l d  e n -
c o u r a g e  t h e  u s e  o r  c o l o r  t h r o u g h o u t  t h e  s h o p .  D u l l ,  d r a b  
c o l o r s  a r e  c o n d u c i v e  t o  d i r t  a n d  d i s o r d e r ;  a n d ,  c o n v e r s e l y ,  
1  
, ! E g . ,  p .  8 1 .  
2  
G . A .  S o d e r b e r g ,  " C o l o r  R e n d e r i n g " ,  I n d u s t r i a l  ! 1 : 1 1  
~ V o c a t i o n a l  E d u c a t i o n ,  1 9 4 9 ,  p .  1 0 6 .  
3  
N e w k i r k  a n d  J o h n s o n ,  . Q R  •  . £ 1 . : t . ,  p .  2 7 9 .  
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fresh painted machines, walls and floors in agreeable tones 
create and promote an interest and a desire for maintaining 
clean and orderly shops. A clean shop is important not only 
for apP.earance's sake, but also in helping prevention or 
accidents. 1 
The philosophy or those who would attempt to claim 
material educational growth based solely on increased quan-
tities of light at desk top level has been abandoned for a 
more acceptable approach which takes into consideration the 
entire visual environment as it effects the physical,nental 
and emotional welfare of the pupils. 2 Harmon recommends the 
3 following colors and their uses. 
Yellot - to indicate strike against, stumbling, fall-
ing or trip hazards. 
l!!4 - To mark instruments to combat fires. 
Medium Green - apply to machines, benches and fixed 
equipment. 
Orange - to mark portions of machines that may cause 
injury. 
~ - to mark equipment under repair. 
Jlh.ite, .l!:.§l: ~ black - to mark facilities for good 
housekeeping and to direct traffic. 
Bright green - to indicate safety equipment. 
1 C.M. Hansen, "The Psychological Effects of Color 
Dynamics," Indu§trial !!:U ~Vocational Education, March, 
1952, p. 103. 
2 
R.R. Harmon, .21?,. ~., p. 138. 
3 l.l214., p. 138. 
5 0  
T h e  n u m b e r  a n d  typ~ o t  e l e c t r i c a l  o u t l e t s  h a s  l o n g  
b e e n  a n  i m p o r t a n t  f a c t o r  o f  b b t h  p h y s i c a l  a n d  p s y c h o l o g i c a l  
s a f e t y .  L o n g  c o r d s  a n d  o u t l e t s  p r o j e c t i n g  f r o m  t h e  f l o o r  
a r e  h a z a r d o u s .  T h e  i n s t a l l a t i o n  o f  w i r e  w a y s  o r  p l u g - i n -
s t r i p s  a l o n g  c e r t a i n  w a l l s ,  b e n c h  h e i g h t ,  p r o v i d i n g  c o n t i n -
u o u s  r e c e p t a c l e s  f o r  e l e c t r i c a l  t o o l s ,  e x t e n s i o n  c o r d s ,  e t c . ,  
1  
w i l l  f u r t h e r  a d d  t o  t h e  f l e x a b i l i t y  o f  t h e  s h o p .  E l e c t r i c a l  
o u t l e t s  s h o u l d  b e  p r o v i d e d  f o r  b o t h  2 2 0  v o l t s  a n d  1 1 0  v o l t s  
a n d  o f  s u f f i c i e n t  c a p a c i t y  t o  p r e v e n t  d a m a g e  f r o m  o v e r l o a d .  
W h e n  t h e  m o r e  c o n v e n t i o n a l  1 1 0  v o l t  d o u b l e  w a l l  r e c e p t a c l e s  
a n d  t h e  2 2 0  v o l t  s i n g l e  w a l l  r e c e p t a c l e s  a r e  u s e d ,  t h e  m i n i m u m  
n u m b e r  o f  1 1 0  v o l t  o u t l e t s  a r e  o n e  e v e r y  f i f t e e n  f e e t  a n d  a  
2  
2 2 0  v o l t  o u t l e t  e v e r y  t e n  f e e t .  T h e  n e w e r  l o c k - i n  t y p e  a r e  
s a t i s f a c t o r y ,  s i n c e  t h e  m a c h i n e  o r  e x t e n s i o n  c o r d  w i l l  n o t  
b e c o m e  u n p l u g g e d  a c c i d e n t a l l y .  T h e  p l u g g i n g  i n  o r  u n p l u g g i n g  
o f  a  m a c h i n e  w h e n  t h e  s w i t c h  i s  o n  i s  e x t r e m e l y  d a n g e r o u s  
d u e  t o  t h e  a m p e r a g e  w h i l e  m a c h i n e s  a r e  i n  o p e r a t i o n .  A l l  
p o w e r  m a c h i n e s  s h o u l d  b e  g r o u n d e d  a n d  a l l  m e t a l  f u r n i t u r e  
i n s u l a t e d .
3  
A  s t u d e n t  c o m i n g  i n  c o n t a c t  w i t h  a  2 2 0  v o l t  
1  
Waldeck,~· c i t . ,  p .  7 2 .  
2  
S t o n e m a n ,  e t  a l . ,  . 2 . l l •  . s c i . : t . ,  p .  1 2 3 .  
3  
. ! l ; U . g . ,  p .  1 2 3 .  
machine which is short circuiting to the frame may be very 
seriously injured. A teacher who will take the time to 
explain some or the theories of electricity and the proper 
use of motor driven machines will not have to make as many 
rules or waste as much time in fuse and motor maintainance 
and will have a safer shop. 
Fires are often caused by faulty electrical conditions 
and are sometimes quickly brought under control if the pro-
per fire extinguisher is easily available and used correctly. 
Fires are divided into the following classes, each class 
1 designated by the nature of the substance that may be burning. 
Class A - Comprising of combustable material, such as 
woodl textiles and rubbish, where quenching and the 
cool ng effects or quantities or water, or solutions 
containing large portions of water, are of first import-
ance. 
Class I - Comprising of flamable liquids, oils and 
grease, where a blanketing and cooling effect is essential. 
Class Q - Comprising of fires in electrical equipment 
where the use of non conducting, smothering and cooling 
extinguishing_ agents are necessary. 
Fire extinguishing agents are composed of chemicals 
and chemical mixtures which can be used on the types as 
indicated in table two. 
1 New York (State) University, Bureau of Vocational 
Curriculum Development and Industrial Teacher Training, 
~Safety Education (New York: Delmar Publishers, 1949), 
p. 45. 
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a d i l I & t t  a i t  
C l l U I O A . L  M I X T U R E  
. . . . .  
C U . S S  A .  
O L A . S S  B  
C U . S S  C  
W a t • r  a n d  w a t e r  f o g  
x  
W a t e r  a n d  f o u  
x  
x  
W a t e r .  s o d a  a n d  a c i d  
x  
C a r b o n  d i o x i d e  g a e  a n d  w a t e r  
x  x  
C a r b o n  d i o x i d e  g a s  a l o n e  
x  
x  
C a r b o n  t e t r a o h l o r 1 d e  
x :  
x  
x  
S a n d  a n d  d r 1  o h e m i o a l  p o w d e r s  
x  x  
x  
It is advisable for each teacher to orient all students 
on what they should do in the case of fire. When students 
fight fire, safety comes above everything else. If the 
student who first notices the fire can extinguish it by the 
use of a nearby extinguisher, he should. However, if the 
blaze gets out of control or there is evidence of causing 
bodily harm to the student, he should sound the alarm and 
evacuate the building. Only in remote cases such as rural 
&Peas should students be trained and expected to fight fire. 
Under these conditions the teacher or someone else must take 
it upon themselves to see that things are properly organized 
and the students are satisfactorily trained. 
An organized plan to help in the routine duties about 
the shop shows efficiency, creates a sense of loyalty and 
promotes responsibility in the students. It is an effective 
means of cleaning up at the end of the period and initiates 
some good housekeeping habits. Gammons lists five require-
ments for a successful organ1zat1on: 1 
1. It must be democratic in principle and function. 
2. It must relieve the instructor of the myriad of 
managerial duties which do not allow him to teach. 
3. It must evolve out of and meet the needs of a 
specific situation. 
4. It must be tried out and altered until it functions 
effeciently in the given situation. 
~. It must be of educational value to the students 
to justify its existence. 
1 B.T. Gammons, "Shop Personnel Organization" Inclustrial ~ .ln9. Vocational ECiueation, September, 1949, p. 273. 
l l a n y  m e t h o d s  a r e  u s e d  t o  e x e c u t e  a  s h o p  p e r s o n n e l  
o r g a n i z a t i o n  p l a n .  T h e  t e a c h e r  m a y  a p p o i n t  o r  t h e  c l a s s  
5 ' 4  
e l e c t  a  f o r e m e n  f o r  a  s t a t e d  t e r m  a n d  h e  m a k e s  u p  t h e  l i s t s  
o f  w h a t  e a c h  s t u d e n t  i s  r e s p o n s i b l e  f o r  d o i n g .  T h e  t e a c h e r  
c o u l d  m a k e  u p  t h e  l i s t s  a n d  t h e  f o r e m a n  c h e c k  t o  s e e  t h a t  
t h e  w o r k  i s  d o n e .  T h e  w h e e l ,  s h o w n  i n  F i g u r e  s e v e n  i s  a  
p o p u l a r  m e t h o d .  B e s i d e s  i n d i c a t i n g  s p e c i f i c a l l y  w h a t  e a c h  
b o y  i s  t o  d o ,  t h e  j o b  m a y  b e  c h a n g e d  a t  a n y  t i m e  b y  r o t a t i n g  
t h e  w h e e l .  T h i s  r e l i e v e s  t h e  s t u d e n t  f o r e m a n  o r  t h e  i n s t r u c t o r  
f r o m  m a k i n g  u p  w o r k  l i s t s  t o o  o f t e n .  
T h e  s u c c e s s  o f  a  s h o p  o r g a n i z a t i o n  i s  d e p e n d e n t  u p o n  
t h e  e x i s t e n c e  o r  d e v e l o p m e n t  o f  t h e  r i g h t  a t t i t u d e  t o w a r d  
i t .  T h e r e  m u s t  b e  a  c o n t i n u o u s  a n d  c o n s c i e n t i o u s  e t t o r t  
o n  t h e  p a r t  o f  t h e  t e a c h e r  t o  m a i n t a i n  t h i s  a t t i t u d e .  
1  
S h o p  a c c i d e n t s ,  i n c l u d i n g  v o c a t i o n a l  s h o p s ,  c o n s t i -
t u t e s  8 . 3  p e r  c e n t  o f  t h e  t o t a l  a c c i d e n t s  i n  t h e  j u n i o r  h i g h  
2  
s c h o o l  a n d  9 . 9  p e r  c e n t  i n  t h e  s e n i o r  h i g h s c h o o l .  N u m e r o u s  
r e s e a r c h  s t u d i e s ,  b a s e d  u p o n  f r e q u e n c y  r a t e s ,  s h o w  t h a t  t h e  
w o o d w o r k i n g  a r e a  i s  r e l a t i v e l y  m o r e  d a n g e r o u s  t h a n  a l l  o t h e r  
s h o p  a r e a s .  T h e  p e r c e n t s  a n d  a r e a s  a r e  a s  f o l l o w s :
3  
1  
i w . ,  p .  2 ? 4 .  
2  
" W h e r e  J u n i o r  a n d  S e n i o r  H i g h s c h o o l  A c c i d e n t s  T a k e  
P l a c e " ,  S a f e t y  E d u c a t i o n ,  3 0 : 2 8 - 3 1 ,  J a n u a r y ,  1 9 5 ' 1 .  
3  
I b i d . ,  p .  2 8 .  
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FIGURE . 7 
ROTATING S~OP ORGANIZATION WHEEL 
W o o d  
M e t a l s  
' l r a n . s p o r t a t i o n  
C o m m u n i c a t i o i i s  
G r a p h i c  a r t s  
1 2  p e r  c e n t  
1 1  
6 . 6  
5 ' . 9  
3 . 3  
6 6  
T h e  r e l a t i o n s h i p  o f  a l l  s h o p  a c c i d e n t s  t o  a l l  s c h o o l  a c c i -
d e n t s  i s  e x p r e s s e d  i n  F i g u r e  e i g h t .  I n  a  s u r v e y  r e p o r t  o f  
7 , 1 4 4  s c h o o l  a c c i d e n t s  o v e r  a  n i n e  m o n t h s  p e r i o d  i n v o l v i n g  
7 4 3 , 8 0 0  p u p i l s ,  t h e  N a t i o n a l  S a f e t y  C o u n c i l  l i s t e d  t h e  f i v e  
a r e a s  i n v o l v i n g  t h e  g r e a t e s t  n u m b e r  o f  a c c i d e n t s  i n  t h e  
1  
e l e v e n t h  g r a d e  a s :  
1 .  L a b o r a t o r i e s  ( t o t a l  i n  b u i l d i n g )  6 0 . 9  
2 .  G y m  ( o t h e r  t h a n  b a s k e t b a l l )  1 9 . 4  
3 .  B a s k e t b a l l  1 0 . 9  
4 .  S h o p s  9 . 3  
; .  C l a s s r o o m s  a n d  a u d i t o r i u m s  ; . 3  
A c c i d e n t s  a r e  d i v i d e d  i n t o  t w o  g e n e r a l  c l a s s e s :  ( a )  
c a u s e d  b y  f a u l t y  c o n d i t i o n s  o f  t h e  r o o m  a n d  e q u i p m e n t  a n d  
( b )  c a u s e d  b y  i n e f f i c i e n t  i n s t r u c t i o n  a n d  m a n a g e m e n t .  T h e  
c o n d i t i o n s  w i t h i n  t h e  r o o m  t h a t  c o n t r i b u t e  t o  t h e s e  c a u s e s  
a r e  l i s t e d  i n  T a b l e  t h r e e .  
T h e  p e a k  y e a r  f o r  a c c i d e n t s  i s  t h e  s e v e n t h  g r a d e .  
F i g u r e  n i n e  s h o w s  t h e  r a t e  a n d  s e r i o u s n e s s  o f  a c c i d e n t s  b y  
2  
g r a d e  a n d  b y  m o n t h  o f  t h e  y e a r  o f  5 ' 0 0 , 0 0 0  N e w  Y o r k  C i t y  p u p i l s .  
1  
A m e r i c a n  A s s o c i a t i o n  o f  S c h o o l  A d m i n i s t r a t o r s ,  
I D ! p a r f i : e n t  ~ t h e  N a t i o n a l  E d u c a t i o n  A s s o c i a t i o n ,  27t~ 
f e a r  o o k ,  1 9 4 9 ,  p .  1 7 1 .  
2  
E . B .  S i e b r e c h t  a n d  H . J .  S t a c k ,  E d q e y t 1 o n  f o r  § A t !  
L i v i n g  ( H e w  Y o r k :  P r e n t i c e  H a l l ,  I n c . ,  1 9 4 2
9  
p .  1 3 9 .  
G O l f ' l r ;  1 " 0  A  , V J : I  
F  l l t > M .  S C H O I J I - .  
6 Y M  
B A S K E T  B A £ . L  
/ / . ' I  %  
s ·c H O O L  
G R O U N D S  
3 6  %  
· .  0  
? I G U R E  8  
G Y M  
H E R E  S O H O O L  A . C C I D E U T S  H A . P P E N  
C ' O  R R I  . D O ' R S  
S T A I R S  c ' 1 c  
S T I H R W A Y S  
TA.BLE III 
CA.USES O!' A.COIDINTS 
l. Low oeilinga 
2. Poor light 
• 
z. Bad location of maohinea 
'· Unguarded belts 
5. miguar4e4 gear•. pull•1•. eta. 
6. Dull maohine1 
7. Unguar4e4 1witohe1 
a. Waate and aorap stook on floor 
l. Laok ot teaoher knowledge 
a. Inadequate preliminar7 instruction 
3. Pailure to follow up on instruction 
4. A.llowe etudente to pl&f in ahop 
~. overtime work without 1upervi11on 
G. A.llowi?Jg guard• to be removed 
7. A.llowing experimentation on maohinea 
8. Improper attitude ot students 
9. lailure to cheok eetup before operation 
Student accidents b; grade Stuuent apcidents by month 
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!'IGURE 9 
RATE A.ND St;RIOUSUE33 OF t.CCIDENT3. BY GRADE A.liD BY MONTH 
6 0  
A c c i d e n t  p r e v e n t i o n  i n s t r u c t i o n  s h o u l d  b e  b a s e d  o n  
t h e  p r e s u m e d  h a z a r d s  o r  a n  e v e n t u a l  i n d i v i d u a l  e n v i r o n m e n t  
r a t h e r  t h a n  o n  t h e  r e l a t i v e l y  n o n  h a z a r d o u s  a c t u a l i t i e s  o f  
1  
t h e  s c h o o l  s i t u a t i o n .  S o m e  t o o l s  a n d  e q u i p m e n t  a r e  n a t u r a l l y  
m o r e  d a n g e r o u s  t h a n  o t h e r s .  T a b l e  f o u r  i n d i c a t e s  t h e  t o o l  
a n d  t h e  a c c i d e n t  f r e q u e n c y  i n  t h e  D e t r o i t  P u b l i c  S c h o o l s  
2  
f o r  t h e  s c h o o l  y e a r  1 9 3 7 - 3 8 .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  
t h e  s a w  i s  b y  f a r  t h e  m o s t  d a n g e r o u s  p i e c e  o f  e q u i p m e n t  b u t  
t h a t  o v e r  t w i c e  a s  m a n y  a c c i d e n t s  o c c u r r e d  w h e r e  n o  e q u i p -
m e n t  w a s  i n v o l v e d .  
H a b i t s  a n d  a t t i t u d e s  t o w a r d  s a f e t y  m a y  b e  f o r m e d  i t  
a n  e f f o r t  i s  m a d e .  I t  i s  u p  t o  t h e  t e a c h e r  t o  s e t  t h e  s t a g e  
a n d  t o  b r i n g  s a f e t y  t o  t h e  a t t e n t i o n  o f  t h e  s t u d e n t s  i n  e v e r y  
w a y  f e a s i b l e .  T h e  f o l l o w i n g  m e t h o d s  a r e  a m o n g  t h e  m o s t  h e l p -
f u l  i n  d e v e l o p i n g  g o o d  s a f e t y  h a b i t s  a n d  a t t i t u d e s .  
1 .  S h o w i n g  t h e  l e a r n e r  h o w  t o  p e r f o r m  h i s  w o r k  
1 a t e l y .  
2 .  D e t  o n s t r a t i n g  h o w  a c c i d e n t s  a r e  c a u s e d  a n d  
p r e v e n t e d .  
W o r l d  
3 .  Acc~ident r e p o r t i n g .  
4 .  V i s u a l  l e s s o n s .  
' ·  S a f e t y  c a m p a i g n s .  
1  
. l l a , g . '  p .  1 3 9 .  
2  
l l U J i . ,  p .  1 3 9 .  6 '  
3  F . T .  S t r u c k  V o c a t i o n a l  Educ~tion f o r  § a  Ch~ging 
( H e w  Y o r k :  w 1 i e y  a n d  S o n s ,  I n c o r p o r a t e d ,  19~ ,  p .  3 ' ' ·  
TABLE IV 
TOOL AND ACCIDENT FREQUENCY 
EQUIPMENT 
Acid 
Anvil 
Auto 
Bit 
Boards 
Butter 
Chisel 
Gouge 
Grinder 
Ham.mer 
Jointer 
Knife 
Lathes - metal 
Lathes - wood 
Lumber rack 
Milling machines 
NO EQUIPMENT 
Press - drill 
Press - print 
Saw 
Scraper 
Shears 
Vise 
Welding 
NUMBER OF INJURIES 
1 
1 
1 
3 
1 
1 
8 
2 
15 
. 2 
2 
19 
14 
9 
1 
2 
86 
2 
4 
3; 
0 
0 
4 
2 
6 2  
P r e l i m i n a r y  r e p o r t s  s h o u l d  b e  m a d e  o f  e v e r y  s c h o o l  
s h o p  a c c i d e n t  n o  m a t t e r  h o w  m i n o r  i n  c h a r a c t e r  b e c a u s e  m i n o r  
i n j u r i e s  m a y  b e c o m e  s e r i o u s  t h r o u g h  i n f e c t i o n .  A l s o ,  e a c h  
a c c i d e n t  s h o u l d  b e  d i s c u s s e d  b y  t h e  t e a c h e r  a n d  s t u d e n t s  t o  
d e t e r m i n e  p o s s i b l e  c a u s e s ,  l o s s e s ,  r e s p o n s i b i l i t i e s  a n d  t h e  
1  
p r e v e n t i o n  o f  a  r e o c c u r e n c e .  F i g u r e  t e n  s h o w s  t h e  a c c i d e n t  
r e p o r t  a s  a d o p t e d  a n d  r e c o m m e n d e d  b y  t h e  N a t i o n a l  S a f e t y  
C o u n c i l .  
S o m e  s t u d e n t s  a r e  n a t u r a l l y  s a f e t y  c o n s c i o u s  i n  t h e  
s h o p  a n d  a s s u m e  t h a t  r e s p o n s i b i l i t y  w e l l  w h i l e  o t h e r s  n e e d  
s p e c i a l  a t t e n t i o n .  T h e  k i n d s  o f  s t u d e n t s  w h o  r e q u i r e  s p e c i a l  
c a r e  i n  p r e v e n t i n g  a c c i d e n t s  m a y  b e  c l a s s i f i e d  a s :
2  
1 .  T h e  s t u d e n t  d a y  d r e a m e r .  
2 .  T h e  s t u d e n t  w h o  i s  a  s o c i a l  m i s f i t .  
3 .  T h e  s t u d e n t  w h o  i s  n o t  i n t e r e s t e d .  
4 .  T h e  s t u d e n t  w h o  i s  e m o t i o n a l l y  u n s t a b l e .  
; .  T h e  s t u d e n t  w h o  i s  a  s l o w  l e a r n e r .  
6 .  T h e  s t u d e n t  w h o  i s  p h y s i c a l l y  h a n d i c a p p e d .  
T e a c h e r s  a n d  s t u d e n t s  m a y  w o r k  c o o p e r a t i v e l y  t o w a r d  
s a f e t y  b u t  b e  h e l d  b a c k  b y  t h e  a d m i n i s t r a t o r .  T h e  m o s t  i m -
p o r t a n t  s i n g l e  t h i n g  a n  a d m i n i s t r a t o r  c a n '  d o  i n  t h e  s c h o o l  
s h o p  i s  t o  p r o m o t e  t h e  p r o p e r  a t t i t u d e  t o w a r d  s a f e t y . 3  
1  
I l a , g . '  p .  3 5 ' 0 .  
2  
K e w  Y o r k  ( S t a t e )  U n i v e r s i t y ,  J l l 2 •  . £ ! . : t . ,  p .  1 0 9 .  
3  
W i l b e r ,  J U ! •  . £ 1 t . ,  p .  2 6 ; .  
9TA?lDA.RD TUDENT A.CCIDBft R:ll»(7W 
Pl.RT A. In!orma.tion on 
l: Nar.ie Home addreee 
2. 9ohool ~ex: M _ ~ _ A~e Grade or cl ssifi~ation 
------
~. Time accident pu~urred: Hour~A.~. i . ..:.. 
-
Date 
4 • .Pla1;;e o! ocldent; 3-:hool .liuilaing_ 3c.:nvol Grouno.a _ Home _ lslaewh&re ---
5. .A.bra ion 
i\ruputation 
Aaphyxi t1on----
Bite ----
Bruise 
.Burn 
Conoueeion 
Cut 
Dielooation 
Other (epeci~ 
bdo aen 
lnkle 
Arm 
Baok 
Che et 
Ear 
Elbow 
Eye 
?ace 
!rac.:ture 
Laceration 
J?oievning 
.eur,oture 
Soalde 
Sor tches 
Shook( eleo. ) 
Sprain 
"cot 
Hand 
Knee 
Let 
Mouth 
No.ea 
~calp 
Tooth 
Wriet 
Head 
~esaription of tne au~ldent 
ri~w ~la auJldent happenf ~bat wae etuuent 
doing? List ep~~ificalli uneate acte and 
unsafe cona1t1one exietipg. S1e~if; an; 
tool, machine or equipment involved. 
------
?in~er . -
Other(epeot!YY--
-~-------~ 
Permanent Impairment _ 1.'empory Disability _ rond'i aolinq _ 
7. Tot l numbe- o! daie loet from school (~o be filled in when etuaent returns) 
RT B. kdditi nal in!orrua.tion on suno l Jurisdiction ociaents 
8. Teaohe~ ln cha~~a when accident oc~ur~ed (Ent3~ name here): 
i'reeent t ecene of a~c.:iaent; ?Jo Yee --------------
J. ~ irat aia tre t1 .. ent ..___ BJ (name) ~ tJ a..;hool nurse ar (name) fx'l< 
-"' 88 home 
- B., (name) < ent to pn;eiolan B· (name) H~ 
- " AO Physician's n~me ~1~ Sent to"hoepital B; {n me) e1&4 ~o N!i.me of hospital-H<I! 
10. as a parent o other i~dividual notlfted? Yes~ No 
Name of tndlvtdual notified 
B~ whom (enter name) 
11. Witness: 1. Name: &ddrese: 
ie. 
2. NarLa:----------------- A.dd:ress: 
• ~peoity activity 
lthletlc field 
Audito?"ium 
Oafeteri 
Cor-ridor 
Claesroorn 
DreeeinP ,..oom 
ymnaeium 
~~~~~~~~ 
~--~~ ........ ----.,...... 
'3pec1fy otivity 
Looi<:er 
Pool 
qch. p.i-ound e 
~hop 
mi'O"Wers 
Stai"s 
Toilets nd 
waehroome 
J,hen 
Home Economic 
Laboratories Other(epeoity)~--------~---
Si~ned: Principal 
~~~--~~~~-.-~--~--
Teaoher 
if!'1URE 10 
HOW 
Remarks: 
Recommendatione tor 
preventln~ this type 
of accident: 
NATIONAL S!i1ETY COUNCIL ST;JDENT ACCIDEUT RE.PORT lllORM 
-- - -
6 4  
T h i s  a t t i t u d e  i f  d e v e l o p e d  i n  t h e  m i n d  o r  t h e  s t u d e n t  w i l l  
b e  a  m o r e  v a l u a b l e  t o o l  t o  h i m  t h a n  a  k n o w l e d g e  o f  a l l  t h e  
g u a r d s  a n d  s a f e t y  p r e c a u t i o n s .  E i g h t y  p e r  c e n t  o f  a l l  s h o p  
a c c i d e n t s  a r e  c a u s e d  b y  u n s a f e  a c t s  b y  i n d i v i d u a l s  w h o  h a v e  
.  1  
a  f a u l t y  a t t i t u d e  t o w a r d  s a f e t y .  
T h e  t w o  c h i e f  c a u s e s  o f  a c c i d e n t s  a r e  ( a )  t h e  p h y s i c a l  
e n v i r o n m e n t  i n  w h i c h  t h e  a c c i d e n t  o c c u r s  a n d  a c c o u n t i n g  f o r  
t e n  p e r  c e n t  o r  a l l  s h o p  a c c i d e n t s  a n d  ( b )  t h e  a c t s  o f  t h e  
i n d i v i d u a l  w h i c h  a c c o u n t s  f o r  e i g h t y - e i g h t  p e r  c e n t  o r  a l l  
s h o p  a c c i d e n t s .  T h e  p a r t  t h e  s t u d e n t  a n d  t h e  s h o p  p r o v i d e s  
a n d  t h e  r e s u l t s  a r e  f u r t h e r  i n d i c a t e d  i n  F i g u r e  e l e v e n .  
T h e  l e g a l  r e s p o n s i b i l i t i e s  o f  t h e  t e a c h e r  m a y  b e  
d e f i n e d  d e f i n i t e l y  b y  t h e  l a w  o r  m a y  c o m e  u n d e r  n e g l i g e n c e .  
T i s e h e n d o r t  d e f i n e s  n e g l e c t  a s  • • •  " f a i l u r e  t o  a c t  a s  a  
r e a s o n a b l y  p r u d e n t  a n d  c a r e f u l  p e r s o n  w o u l d  u n d e r  t h e  c i r c u m -
s t a n c e s  i n v o l v e d . "
2  
T h e  ~xact c o n d i t i o n s  c o n s t i t u t i n g  l i a -
b i l i t y  i s  d e t e r m i n e d  b y  t h e  c o u r t s .  U n d e r  c o n d i t i o n s  w h i c h  
t h e  t e a c h e r  m a y  b e  c o n s i d e r e d  n e g l i g e n t ,  a b s e n c e  o f  t h e  
t e a c h e r  f r o m  t h e  s h o p  w h i l e  t h e  s t u d e n t s  a r e  i n  t h e  s h o p ,  
r a t e s  h i g h e s t .  T h e  t e a c h e r  i s  m o s t  a p t  t o  b e  c o n s i d e r  n e g -
1  
l l 1 4 ·  t  p .  2 6 ; .  
2  
E . W .  T i s c h e n d o r t ,  " A c c i d e n t  L i a b i l i t i e s  o f  S h o p  
T e a c h e r s , "  S a f e t r  E d . u c a t i o n ,  3 0 :  1 - 3 ,  F e b r u a r y ,  1 9 5 ' 1 .  
T l l •  1 t u • • n t  
H i •  h e H c 1 1 t y  
R i a  e a T i r o m a e n t a l  
p r o v i d • •  
b a o t p o u n 4  
b a o k g r o u n 4  
T h e  a a o p  
T h •  m e o h a n i o a l  
T h e  l l f t n t a l  
p r o v i d e  a  
o : r -
h a s u l  
p 1 1 7 a 1 o a l  b a s a r 4  
T h e r e a u l t a  
T h e  a o c i c l • n t  
T h •  m e n t a l  
m & 1 '  b e  
o o l l & p e e  
. ,  
W h i o h  i n  ~uri>. 
T h e  p l ' q a 1 o a l . l y  
T h e  e T e J l l t u . a l l . ¥  
c a n  l e a 4  t o  
i n J u r • d  a t u c l e n t  
i n J u r e d  a t u . 4 . e n t  
: f  I G U U  1 1  
T H I I  S C H O O L  S H O P  1 0 0 I D ! I N T  
6 6  
l i g e n t  1 r  a n  a c c i d e n t  o c c u r s  w h i l e  h e  i s  o u t  o f  t h e  s h o p .  
W h e n  l e g a l  a c t i o n  i s  t a k e n  a g a i n s t  a  t e a c h e r  i t  n o t  
a l w a y s  i s  a  m a t t e r  o r  w h e t h e r  o r  n o t  h e  w a s  n e g l i g e n t ,  b u t  
o f t e n  o n e  o f  w h e t h e r  o r  n o t  h e  c a n  g i v e  e v i d e n c e  s h o w i n g  h e  
w a s  n o t .  T h e  s h o p  t e a c h e r  m u s t  h a v e  a d e q u a t e  p r o o f  t h a t  
e a c h  a n d  e v e r y  b o y  h a s  h a d  s u f f i c i e n t  s a f e t y  i n s t r u c t i o n .  
P r i n t e d  r u l e s  a n d  r e g u l a t i o n s  d o  n o t  m e e t  t h e  l e g a l  
p r o b l e m  o r  s a f e t y  i n  a . s h o p .  E v e r y  s h o p  t e a c h e r  s h o u l d  
h a v e  a  w r i t t e n  e v i d e n c e  b e a r i n g  t h e  s t u d e n t s  s i g n a t u r e  t h a t  
c o m p l e t e  a n d  t h o r o u g h  s a f e t y  i n s t r u c t i o n  h a s  b e e n  g i v e n .  
F o l l o w i n g  i n s t r u c t i o n  a n d  t e s t i n g  a  s t u d e n t  m a y  b e  r e q u i r e d  
t o  s i g n  a  c o m p r e h e n s i v e  s t a t e m e n t  i n d i c a t i n g  s u c h  i n s t r u c t i o n ,  
1  
t h e  s p e c i f i c  d a t e s ,  m a c h i n e s  c o v e r e d ,  e t c .  
E a c h  s t a t e  i s  d i f f e r e n t  i n  i t s  l a w s  r e g a r d i n g  t h e  
r e s p o n s i b i l i t y  o f  t h e  t e a c h e r  a n d  t h e  s c h o o l  d i s t r i c t .  
T e a c h e r s  s h o u l d  b e c o m e  a c q u a i n t e d  w i t h  t h e  l a w s  i n  t h e  s t a t e  
t h e y  a r e  t e a c h i n g  i n .  T h e  W a s h i n g t o n  S t a t e  l a w  s t a t e s  t h a t  
a c t i o n  m a y  b e  m a i n t a i n e d  a g a i n s t  a  s c h o o l  d i s t r i c t ;  h o w e v e r ,  
t h e r e  a r e  e x c e p t i o n s .  L i a b i l i t y  o f  t h e  i n d u s t r i a l  e d u c a t i o n  
2  
t e a c h e r  s e e m s  t o  b e  a n  e x c e p t i o n .  T h e  W a s h i n g t o n  S t a t e  L a w  
1  
J . w .  R a t h b u n ,  " M o r a l  a n d  L e g a l  A s p e c t s  o f  S a f e t y  
E d u c a t i o n , •  I~dustrial A d a  . I . I S ,  V o c a t i o n a l  E d , u c a t i o n ,  1 1 : 3 ? 9 ,  
N o v e m b e r ,  1 9 4  •  
2  
R a t h b u n ,  . ! 2 . 1 2 . •  i l l · ,  p .  3 ? 9 .  
67 
reads: 1 
lo action shall be brought or maintained against a 
school district or its officers for any noncontractual 
acts or omissions, of such district, its agents, officers 
or employees, relating to ••• , or manual training equip-
ment, whether situated in or about the schoolhouse or 
elsewhere, owned, operated or maintained by such school 
district. 
When accidents do occur, first aid is usually given. 
This should be done by the teacher or a nurse and an accident 
report filled out. Courses in First Aid such as the one 
offered by the American Red Cross will enable the teacher to 
do this work proficiently and with more assurance. 
There are many methods of teaching safety as part of 
the shop work. Coverage of the more common shop tools and 
machines with specific suggestions and rules for each machine 
and precautions that must be taken in the various areas should 
be part or the course. Ready made charts such as the Stanley 
Safety Charts are helpful, or the teacher may wish to make 
his own. Students often have good ideas and will draw clever 
posters. On the spot analysis is suggested as a most effect~ 
2 ive method or correcting unsafe practices. Again, no method 
or idea is a complete answer to the question. 
1 1.lUJI.' p. 379. 
2 lew York (State) University, .sm,. ,ill., p. 25'1. 
C H A P T E R  I V  
S C H O O L  S H O P  C O N D I T I O N S  
I n  o r d e r  t o  c o m p a r e  r e c o m m e n d a t i o n s  w i t h  t h e  e x i s t i n g  
c o n d i t i o n s  i n  t h e  j u n i o r  a n d  s e n i o r  h i g h  s c h o o l  w o o d s h o p s  
i n  t h e  C o u n t y  o f  Y a k i m a  i t  w a s  n e c e s s a r y  t o  f i n d  t h e  a n s w e r  
t o  m a n y  q u e s t i o n s .  F o r  a n y o n e  t o  a n s w e r  t h e s e  q u e s t i o n s  f o r  
a  p a r t i c u l a r  s c h o o l  r e q u i r e d  c o n s i d e r a b l e  c o u n t i n g ,  m e a s u r -
i n g  a n d  t i m e .  A l s o ,  s o m e  o f  t h e  q u e s t i o n s  n e e d e d  i n t e r p r e -
t a t i o n .  I n  v i e w  o f  t h e  t y p e  o f  q u e s t i o n s ,  t h e  t i m e  i n v o l v e d  
-
i n  a n s w e r i n g  t h e m  a n d  t h e  i n t e r p r e t a t i o n  i n v o l v e d ,  t h e  w r i t e r  
d e c i d e d  t h e  b e s t  r e s u l t s  c o u l d  b e  o b t a i n e d  b y  c o m p i l i n g  a  
l i s t  o f  t h e  m a j o r  p o i n t s  t~ b e  c o n s i d e r e d  i n  s u r v e y i n g  a  
s h o p  f o r  s a f e t y ,  s e t  t h i s  l i s t  u p  t o  f a c i l i t a t e  t h e  r e c o r d -
i n g  a n d  t a b u l a t i n g ,  a n d  t h e n  t o  t a k e  t h i s  s u r v e y  a r o u n d  
t o  e a c h  s c h o o l  a n d  f i l l  i t  o u t .  T h e  w r i t e r  f i l l e d  i n  a l l  
t h e  i n f o r m a t i o n  t h a t  w a s  c o n c r e t e .  T h e  c o n c l u s i o n s  t h a t  
w e r e  a  m a t t e r  o f  o p i n i o n  w e r e  d i s c u s s e d  w i t h  t h e  t e a c h e r  o f  
t h a t  p a r t i c u l a r  s h o p  a n d  t h e  r e s u l t  a r r i v e d  a t  j o i n t l y  b e -
t w e e n  t h e  i n t e r v i e w e r  a n d  t h e  t e a c h e r .  T h e  w r i t e r  a c c o m p l i s h -
e d  t w o  m a j o r  f a c t o r s  b y  t a k i n g  t h e  s u r v e y  h i m s e l f .  F i r s t ,  
t h e r e  w a s  a  1 0 0  p e r  c e n t  r e s p o n s e  t o  e v e r y  q u e s t i o n  w h i c h  
i s  m o s t  d i f f i c u l t  i n  a n y  o t h e r  t y p e  o f  s u r v e y  a n d  s e c o n d ,  
t h e  i n t e r v i e w e r  a c t e d  a s  a  s t a b i l i z e r  i n  t h e  i n t e r p r e t a t i o n  
a n d  a n s w e r i n g  o f  t h e  q u e s t i o n s .  
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Throughout the entire period of accumulating the 
statistical data for the survey the writer kept the human 
element out of the survey as far as possible. Existing fig-
ures and facts were used in every case except in those re-
quiring a decision, and then this decision was kept unbiased. 
The physical make up of the original survey form was 
not difficult. The questions were listed vertically on the 
left side of a three foot piece of 18" butcher paper with 
horizontal lines separating the questions. The schools, as 
surve1ed were listed across the top with vertical lines 
separating each school. Very few differences occur between 
the original survey and the one that appears in this text 
except in the ease of total areas involved in which case 
the separate dimensions only were recorded at first and the 
totals figured at a more convenient time. The actual name 
of the school appeared on the original survey and was later 
transferred to a letter. To expedite figuring averages and 
to establish a system for grading, the following condition-
number ratio was used: 
Excellent 
Good 
Fair 
Poor 
Below standards 
4 points 
3 points 
2 points 
1 point 
0 points 
Many qµestions contribute to the overall picture of the 
shops in the County ~hat do not lend themselves to accumula-
tive charts and graphs. Figures 12 through 17 represent 
7 0  
t w e n t y - f i v e  m a j o r  q u e s t i o n s  o f  t h e  s u r v e y  a n d  m a y  b e  u s e d  t o  
f o r m u l a t e  a  q u i c k ,  c l e a r  p i c t u r e  o f  t h e  c o n d i t i o n s  o f  t h e  
s h o p s  e v e n  t h o u g h  i t  d o e s  n o t  i n c l u d e  a l l  o f  t h e  q u e s t i o n s  
o f  t h e  q u e s t i o n a i r e .  F i g u r e  1 2  s h o w s  t h e  s c h o o l s  n o t  m e e t i n g  
t h e  r e q u i r e d  s t a n d a r d s  e s t a b l i s h e d  f o r  e a c h  q u e s t i o n .  
G r a p h i c a l l y ,  F i g u r e  1 3  s h o w s  t h e  p e r  c e n t  o f  q u e s t i o n s  
a n y  p a r t i c u l a r  s c h o o l  a t  l e a s t  c a m e  u p  t o  t h e  m i n i m u m  o r  t h e  
_  r a t i n g  o f  e a c h  s c h o o l  t o  t h e  q u e s t i o n s  c o l l e c t i v e l y .  I t  m a y  
b e  s e e n  t h a t  t h e  r a n g e  i s  f r o m  2 8  p e r  c e n t  f o r  s c h o o l  C  u p  
t o  8 0  p e r  c e n t  f o r  s c h o o l  G .  T h e  a v e r a g e  f o r  t h e  c o u n t y  
w a s  5 0 . 4 4  p e r  c e n t .  F i g u r e  1 4  i n d i c a t e s  g r a p h i c a l l y  h o w  
e a c h  q u e s t i o n  r a t e d  t o  t h e  t o t a l  s c h o o l s  o r  g i v e s  t h e  r a t i n g  
o f  t h e  s c h o o l s  c o l l e c t i v e l y  t o  e a c h  p a r t i c u l a r  q u e s t i o n .  
H e r e  i t  m a y  b e  s e e n  t h a t  t h e  r a n g e  i s  f r o m  0  p e r  c e n t  o f  t h e  
s c h o o l s  c o m i n g  u p  t o  t h e  b a s i c  r e q u i r e m e n t s  o f  h a v i n g  a d e q u a t e  
e x h a u s t s ,  q u e s t i o n  f i v e ,  u p  t o  1 0 0  p e r  c e n t  o f  t h e  s c h o o l s  
h a v i n g  a d e q u a t e  l i g h t i n g  i n  s e c o n d a r y  a r e a s ,  q u e s t i o n  1 4 .  
F i g u r e  1 5  s h o w s  t h e  p e r  c e n t  o f  s h o p s  i n  t h e  C o u n t y  
f a l l i n g  b e l o w  t h e  s t a n d a r d s  f o r  e a c h  q u e s t i o n .  I n  F i g u r e  1 6  
t h e s e  q u e s t i o n s  a r e  a r r a n g e d  i n  d e s c e n d i n g  o r d e r  o f  t h e  p e r  
c e n t  f a l l i n g  b e l o w  m i n i m u m .  
T h e  s u r v e y  s h o w s  a  t o t a l  o f  2 0 2  p o w e r  t o o l s  u s e d ,  
f a l l i n g  u n d e r  s i x t e e n  d i f f e r e n t  t y p e s .  F i g u r e  1 7  s h o w s  t h e  
t o t a l  n u m b e r  o f  e a c h  k i n d  o f  m a c h i n e ,  t h e  n u m b e r  w i t h  o n e  o r  
m o r e  g u a r d s  m i s s i n g  a n d  t h e  p e r  c e n t  w i t h o u t  g u a r d s .  T h e  
percentage is shown graphically in Figure 18. The survey 
found that thirty-four out of the 202 machines, or 17 per 
cent were without proper guards. 
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In interpreting Figures 17 and 18 the reader should 
bear in mind that some of the machines do not have guards, 
such as the belt sander, hand router and hand drill. Also, 
there is much controversy about guards on the table saw. 
All authorities recommend saw guards, anti kickback attach~ 
ments and splinter fingers, but most men in the field state 
that for general shop use these attachments are impractical 
to the extent they are not used. The 62 per cent of table 
saws indicated as being substandard by the survey is only 
that low due to the number of junior high schools included 
in the survey which do not use this saw as extensively as 
the senior high schools. 
Figure 17 also indicates that of the sixteen types of 
machines listed in the county only seven types, as shown 
in Figure 18 are deficient. When considering these seven 
types of machines alone, the average with guards missing 
jumps up to 30.6 per cent. It is interesting to note that 
the jig saw, whici is considered one of the first power tools 
for beginners, rates second only to the table saw in guards 
missing. 
The condition of the power tools is about equal to 
that of the hand tools; in both cases at least 'O per cent 
7 2  
o f  t h e  s c h o o l s  i n d i c a t i n g  g o o d  o r  b e t t e r  r a t i n g .  I n  b o t h  
p o w e r  a n d  h a n d  t o o l s  t w o - t h i r d s  o f  t h e  s c h o o l s  i n d i c a t e d  t h e y  
h a d  s u f f i c i e n t  o f  e a c h  t o  c a r r y  o n  t h e i r  c o u r s e  o f  s t u d y .  
F i g u r e  1 9  s h o w s  t h i s  i n f o r m a t i o n  g r a p h i c a l l y .  
T h e  t e r m  p a i n t i n g  a n d  f i n i s h i n g  f a c i l i t i e s  w a s  i n t e r -
p r e t e d  a s  b e i n g  a n y  c e n t r a l  p l a c e  d e s i g n a t e d  a s  a n  a r e a  f o r  
t h i s  p u r p o s e .  T w e l v e  o f  t h e  1 8  s c h o o l s  h a d  s u c h  a n  a r e a ;  
o n l y  t w o  h a d  f i r e p r o o f  s t o r a g e ,  a n d  o n l y  t w o  o f  t h e  5  s c h o o l s  
u s i n g  a  s p r a y  g u n  h a d  a d e q u a t e  e x h a u s t s .  T h i s  i n f o r m a t i o n  
a l o n g  w i t h  t h e  r e s u l t s  o f  t h e  o t h e r  q u e s t i o n s  p e r t a i n i n g  t o  
t h i s  a r e a  i s  s h o w n  g r a p h i c a l l y  i n  F i g u r e  2 0 .  
T h e  r e s u l t s  o f  t h e  l i g h t i n g  c o n d i t i o n s  o f  t h e  e i g h t e e n  
s c h o o l s  s h o w s  t h a t  1 0  h a d  a d e q u a t e  l i g h t i n g  a t  t h e  b e n c h  t o p s .  
1  
T h e  f i g u r e  t a k e n  a s  a d e q u a t e  w a s  3 0 , f o o t  c a n d l e s .  E l e v e n  
s c h o o l s  h a d  5 0  f o o t  c a n d l e s  a t  t h e  m a c h i n e s  a n d  a l l  s c h o o l s  
h a d  a t  l e a s t  1 4  f o o t  c a n d l e s  i n  t h e  s e c o n d a r y  a r e a s .  T h i s  
i s  s h o w n  g r a p h i c a l l y  i n  F i g u r e  2 1 .  
A l l  i n s t r u c t o r s  h a d  a t  l e a s t  a  B a c h e l o r ' s  d e g r e e  a n d  
t w o  h a d  t h e  M a s t e r ' s  d e g r e e .  H o w e v e r ,  f o u r  o r  2 2 . 3  p e r  c e n t  
d i d  n o t  h a v e  e i t h e r  a  m a j o r  o r  m i n o r  i n  i n d u s t r i a l  a r t s .  
O n e - h a l f  o f  t h e  t e a c h e r s  i n d i c a t e d  t h e y  h a d  e x t r a  c u r r i c u l a  
a c t i v i t i e s  o u t s i d e  o f  t h e  s h o p  r e q u i r i n g  a t  l e a s t  o n e  h o u r  
1  
E d i t o r  " L i g h t i n g  f o r  S h o p s  a n d  S p e c i a l  C l a s s r o o m s , "  
N a t i o n a l  E d u c a t ! o n  A s s o c i a t i o n  B u l l e t i n , ( N a t i o n a l  E d u c a t i o n  
A s s o c i a t i o n  R e s e a r c h  D i v i s i o n )  F e b r u a r y  1 9 4 7 .  
per day. It was gratifying to note that seven or 38 per 
cent were working toward an advanced degree or certifica-
tion. Figure 22 shows this information graphically. 
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Much more information is contained in the survey and 
may be obtained by studying it directly. As an example of 
the information that can be derived directly from the survey 
it may be noticed under lighting for school C that the foot 
candles are below recommendation on the machines and benches, 
that the ceiling is only seven feet high, that clear light 
bulbs were used every 8 X 10 feet and that the total amount 
of window area is only 13.5 square feet for 1,050 square feet 
of floor area. This means that this shop had .064 per cent 
of the amount of recommended window space and that the ar-
tificial light was coming from a source at eye level with 
over eight times the amount of glare produced by direct sun 
shining on a white building. This room is dangerous. 
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One planning period daily 
Extra curricular activities 
Working toward advanced degree 
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INH'ORMATION A.·BOUT THE INSaTUCTOR . 
} . 
C H A P T E R  V  
S U M M A R Y ,  C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  
T h e  c o u n t y  o f  Y a k i m a  h a s  b e e n  s h o w n  t o  b e  p r o s p e r o u s ,  
w i t h  n o r m a l  c o m m u n i t i e s  a n d  i n h a b i t e d  b y  c i v i c - m i n d e d  p e o p l e .  
S i n c e  s a f e t y  i s  a  u n i v e r s a l  m a t t e r ,  t h e  q u e s t i o n  a r o s e  a s  
t o  h o w  w e l l  w e r e  t h e  pe~ple o f  Y a k i m a  c o u n t y  p r o v i d i n g  f o r  
s a f e t y  i n  t h e i r  i n d u s t r i a l  a r t s  p r o g r a m s .  
T o  b r i n g  a b o u t  a  b e t t e r  u n d e r s t a n d i n g  o f  i n d u s t r i a l  
a r t s ,  i t s  o b j e c t i v e s  a n d  i t s  p o s i t i o n  i n  t h e  s c h o o l  c u r r i c u -
l u m  t o d a y ,  i t  w a s  n e c e s s a r y  t o  g o  b a c k  t o  t h e  v e r y  e a r l y  
f o u n d a t i o n s  o f  p u b l i c  t r a i n i n g  i n  m a n i p u l a t i v e  s k i l l s .  
T h e  i d e a  t h a t  p u b l i c  s c h o o l s  s h o u l d  b e  a  p l a c e  t o  l e a r n  
t h i n g s  o t h e r  t h a n  t h e  s u b j e c t s  i n c l u d e d  u n d e r  f o r m a l  e d u c a t i o n  
w a s  f o u n d e d  b y  e a r l y  w r i t e r s  a n d  e d u c a t o r s  w h o  w e r e  a w a r e  
o f  t h e  i m p o r t a n c e  o f  t h e  e n t h u s i a s m  f o r  i n d i v i d u a l  l i b e r t y  
a n d  e m o t i o n a l  p a r t i c i p a t i o n  i n  l i f e .  T h e  R u s s i a n s  w e r e  i n -
s t r u m e n t a l  i n  a d e q u a t e l y  a n a l y z i n g  t h e s e  e a r l y  t h e o r i e s  a n d  
d e v e l o p i n g  a  s y s t e m  o f  m e c h a n i c a l  a r t s  w h i c h  w a s  t h e  f o r e -
r u n n e r  o f  m a n u a l  t r a i n i n g .  
O t h e r  c o u n t r i e s  w e r e  f a s t  t o  p i c k  u p  t h e  n e w  a n d  
p r a c t i c a l  t y p e  o f  e d u c a t i o n  a n d  t r a i n i n g .  I n  1 8 7 6  g r o u p s  
f r o m  a l l  p a r t s  o f  t h e  w o r l d  e x h i b i t e d  t h e i r  p r o g r e s s  i n  
i n d u s t r i a l  a r t s  a t  t h e  E x p o s i t i o n  i n  P h i l a d e l p h i a .  T h e  v a l u e  
o f  m a n u a l  t r a i n i n g  w a s  s o o n  r e c o g n i z e d  i n  m e c h a n i c s  c l a s s e s  
and began to be taught without any trade motives. 
Both aspects of industrial arts developed fast. The 
vocational movement was supported by private business and 
large industries. This movement was opposed by labor and 
school men in general who believed industrial arts should 
be a part of general education. This split still eyists; 
however, there is room for both theories to exist harmon-
iously in our public schools today. 
The increased interest in manipulative and creative 
skills as part of general education has spread from the 
early name of manual training which was basically woodworking 
up to the more inclusive term industrial arts which may in-
clude orientating everyone, especially in regard to the 
pertinent aspects of production, consumption and recreation.1 
Out or the expanded scope of industrial arts there 
has grown three distinct types of shops. The unit shop 
concentrates on one trade division of an industry. The unit 
general shop presents one complete area of industry. The 
general shop presents broad training in the basic industries. 
Each type has its merits. 
Regardless of purpose or educational objectives all 
shops should be as safe as possible to work in and teachers 
have a direct responsibility to maintain a safe shop. The 
1 Wilber, .!,!2!g., p. vii. 
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t a x  p a y e r s ,  t h e  s c h o o l  a d m i n i s t r a t o r s  a n d  t h e  t e a c h e r s  a l s o  
h a v e  t h e  r e s p o n s i b i l i t y  t o  s e e  t h a t  t h e  s t u d e n t s  d e v e l o p  a  
w h o l e s o m e  a t t i t u d e  t o w a r d  s a f e t y  i n  o r d e r  t h a t  i t  m a y  c a r r y  
o v e r  i n t o  t h e i r  p o s t  s c h o o l  l i v e s .  
T o  a s c e r t a i n  t h e  s a f e t y  c o n d i t i o n s  o f  t h e  i n d u s t r i a l  
a r t s  s h o p s  i n  t h e  c o u n t y  o f  Y a k i m a  a  s u r v e y  w a s  c o m p o s e d .  
D u e  t o  t h e  n a t u r e  o f  t h e  q u e s t i o n s  a n d  t h e  d e t a i l  i n v o l v e d  
t h e  s u r v e y  w a s  f i l l e d  o u t  b y  t h e  w r i t e r  e x c e p t  w h e n  a n  
o p i n i o n  w a s  a r r i v e d  a t  j o i n t l y  b y  t h e  w r i t e r  a n d  t h e  s h o p  
t e a c h e r  i n v o l v e d .  T h e  s u r v e y  w a s  l i m i t e d  t o  w o o d  s h o p s ,  
s i n c e  t h e y  a r e  t h e  m o s t  p r e v a l e n t  i n  t h i s  c o u n t y .  
U p o n  c o m p l e t i o n  o f  t h e  s u r v e y ,  a n s w e r s  w e r e  t a b u l a t e d ,  
a v e r a g e s  a n d  s p e c i f i c  c o n d i t i o n s  d e t e r m i n e d .  M u c h  o f  t h e  
r e s u l t s  m u s t  b e  c o n s i d e r e d  s i n g u l a r l y .  H o w e v e r ,  m a n y  q u e s t -
i o n s  c a m e  u n d e r  o n e  g e n e r a l  h e a d i n g .  I n  s u c h  c a s e s  t h e  r e -
s u l t s  w e r e  s t a t e d  a n d  c h a r t s  o r  g r a p h s  w e r e  m a d e  t o  f a c i l i t a t e  
u n d e r s t a n d i n g .  
C O N C L U S I O N S  
I t  i s  c o n c l u d e d  t h a t  t h e  c o u n t y  o f  Y a k i m a  h a s  s e v e r a l  
s c h o o l s  w h e r e  t h e  s h o p s  f a l l  f a r  b e l o w  t h e  r e c o m m e n d e d  m i n i -
m u m  s t a n d a r d s .  S o m e  o f  t h e s e  c o n d i t i o n s  a r e  t h e  r e s u l t  o r  
c h a n g i n g  s t a n d a r d s .  N e w  s c h o o l  b u i l d i n g s  a r e  b e i n g  b u i l t  
w i t h  m o d e r n  s h o p s  i n  m a n y  o f  t h e  c o u n t y ' s  c o m m u n i t i e s  w h i c h  
m e e t  t h e  m i n i m u m s  1 0 0  p e r  c e n t  s t r u c t u r a l l y  b u t  s t i l l  f a l l  
66 
around ;o per cent when considering equipment used. 
A new shop in Yakima county should rate very close to 
100 per cent on the survey used. If it doesn't, the blame 
may rest in three groups. First, the taxpayers recognized 
the need for a new shop and bought the plans as drawn by 
a competent architect that included all the specifications 
to construct a safe shop. Then the contractor built the shop 
and it was still 100 per cent sate; but the taxpayers could 
not afford or did not think it necessary to buy any new 
equipment or to bring present equipment up to standard, thus 
causing the drop in the safety rating. 
The second group is the administrators who are caught 
in the crossfire of doing what they know is right, balancing 
the budget and pleasing patrons. Most administrators are 
sympathetic toward low shop standards but are not impressed 
to the extent of actually appropriating money or time to bring 
up the standards, especially if the areas in which the shop 
are low are not apt to produce accidents or injury for which 
the district may be liable. Another act administrators are 
often guilty of is taking.advantage of the diverse abilities 
of most shop men and with the result they put him onto too 
many jobs not related to his shop. Shops require considerable 
maintainance and apparently very few administrators provide 
any time consideration for this. 
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T h e  t h i r d  r e s p o n s i b l e  g r o u p  i s  t h e  t e a c h e r s  t h e m s e l v e s .  
T h e r e  a r e  n u m e r o u s  r e a s o n s  a  t e a c h e r  w i l l  t e a c h  i n  a n  u n s a f e  
s h o p  e v e n  t h o u g h  i t  i s  w i t h i n  h i s  p o w e r  a n d  s c o p e  t o  c h a n g e  
t h e  c o n d i t i o n .  H e  m a y  n o t  a g r e e  w i t h  a u t h o r s  a n d  a u t h o r i t i e s  
t h a t  a  p a r t i c u l a r  s i t u a t i o n  i s  u n s a f e .  I t  m a y  b e  t h a t  h e  
r e a l i z e s  t h e  d a n g e r  b u t  s i n c e  i t  h a s  n o t  c a u s e d  a n y  a p p a r e n t  
d i s t u r b a n c e ,  h e  h a s  d o n e  n o t h i n g  a b o u t  i t .  O r  i t  m a y  b e  t h a t  
t h e  t e a c h e r  h a s  s o  m a n y  o u t s i d e  i n t e r e s t s  t h a t  h e  d o e s n ' t  
w a n t  t o  s t a y  a r o u n d  v e i y l o n g  a f t e r  t h e  l a s t  p e r i o d  a n d  
t h e r e f o r e  d o e s n ' t  h a v e  t i m e  t o  k e e p  h i s  s h o p  u p  m u c h  a b o v e  
5 0  p e r  c e n t .  A l s o ,  t h e r e  a r e  n u m e r o u s  m e n  t e a c h i n g  s h o p  
w i t h  l o w  q u a l i f i c a t i o n s ,  a s  i s  i n d i c a t e d  b y  t h e  s u r v e y ,  
a n d  t h e y  m a y  n o t  b e  a w a r e  o f  t h e  u n s a f e  c o n d i t i o n s .  
R E C O M M E N D A T I O N S  
I t  i s  r e c o m m e n d e d  t h a t  a l l  w h o  a r e  i n  a  p o s i t i o n  t o  
f o s t e r  b e t t e r  s a f e t y  s t a n d a r d s  w i t h i n  o u r  s c h o o l  s h o p s  s e t  
a s i d e  s o m e  t i m e  p e r i o d i c a l l y ,  s h a k e  o f f  t h e  p r e s s u r e s  a n d  
d e m a n d s  o n  t h e i r  t i m e  a n d  g o  i n t o  t h e  s c h o o l  s h o p s  t o  m a k e  
s o m e  a l e r t ,  c r i t i c a l  b u t  s i n c e r e  o b s e r v a t i o n s ;  a n a l y z e  t h e  
s h o p s  f r o m  e v e r y  p o s s i b l e  a p p r o a c h ,  b e a r i n g  i n  m i n d  a l l  t h e  
r a m i f i c a t i o n s  o f  t h e  i n c l u s i v e  t e r m  s a f e t y ,  n o t e  t h e  d i s -
c r e p a n c i e s  a n d  s u b s t a n d a r d  c o n d i t i o n s  t h a t  e x i s t  a n d  a b o v e  
a l l ,  t a k e  t h e s e  c o n d i t i o n s ,  o n e  b y  o n e  o r  c o l l e c t i v e l y ,  a n d  
s t a r t  t o  r e a l l y  d o  s o m e t h i n g  a b o u t  t h e m .  
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